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INTRODUCTION 
Nurserymen throughout the United States have been 
gradually shifting from field to container production for 
many species of plants. Containers allow greater flexibility 
in production and marketing and in most cases are less 
expensive than field production (9). Consequently, they have 
encouraged large companies to enter production and marketing. 
The result has been escalating competition and narrowing 
profit margins. Most nurserymen also lack the necessary 
expertise to systematically determine production costs. Due 
to increasing competition and periodically a slack economy 
many nursery operators find themselves in a precarious 
financial position. Survival under these conditions requires 
excellent production and marketing procedures. The purpose 
of this research was to provide nursery operators with 
production and financial information for decision making. 
This information should prove especially useful to 
individuals anticipating beginning a container nursery and to 
present field operators anticipating expanding to containers. 
It should also prove useful to present nurserymen with 
container operations who anticipate updating and expansion. 
Anc•ther value would be in identifying segments within present 
operations that might be providing bottlenecks which result 
in cost inefficiencies. 
Cost models have recently been developed for several 
species of plants in other regional areas (1,2,3,4,5,7,8). 
An initial cost model for Ohio was developed by Powers (10) 
which provided excellent information • However, it did not 
include overhead costs or information on physical 
coefficients. The lack of physical coefficients makes it 
very difficult to update the information without resurveying 
Nurserymen. Development of complete cost models for zone six 
nurserymen would provide a standard against which they could 
compare their own operations. This type of information would 
allow present or potential U.S.D.A. zone six nurserymen to 
make more informed decisions as to whether to enter, leave, 
or expand container production. 
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OBJECTIVES 
The general objective of this study was to develop 
model commercial sized container nurseries for U.S.D.A. 
climatic zone six using the conceptual framework of economic 
engineering wherein the ~best proven practice/ would be 
utilized in each model. Specific objectives were to: 
1. Develop a production system that would accomodate 
the majority of species of containerized plants 
being grown in the area. 
2. Design physical facilities including land areas, 
land improvements, irrigation systems, buildings, 
machine and equipment components, for two different 
sized commercial container nurseries based on the 
choosen production system. The smaller unit to be 
of a size that could hopefully provide an economic 
unit for a family operation and the larger to be 
twice as large as the smaller in growing area. 
3. Analyze the various species of plants commonly 
grown in containers in the area as to growing and 
production requirements and assign them to groups 
based on similiarities. Choose one species from 
~ach group as representative of the group for 
specific cost of production analysis. 
4. Develop cost of production budgets for the selected 
species from each production group based on the 
choosen production system and the synthesized model 
nurseries. 
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t1ATERIALS AND METHODS 
In the study, two model firms were synthesized us1ng the 
conceptual framework of economic engineering wherein the 
'best proven practice' was included in each model. They were 
synthesized based on the Columbus, Ohio area. The complete 
synthesis included developing an appropriate production 
cycle; schematic drawings of the physical layout, including 
buildings and irrigation system; lists of equipment and other 
1tems; a complete sequence by month and year of nursery 
operational steps beginning with the purchase of plant liners 
and ending with loading the finished product for wholesale 
distribution; and budgets for fixed and variable costs (9). 
Data for this study were obtained from wholesale 
nurseries and nursery suppliers in Ohio during 1982. The 
basic goals in synthesizing th~ production facilities (see 
Figures 1 and 2) were to minimize labor expenses, flow and 
movement of plant material and equipment, water runoff, and 
initial investment, and to maximize the number of salable 
plants and keep future expansion possible. 
Production System 
The production system chosen for this analysis is 
described in detail in Appendix A. Essentially it consists 
of utili"ing husky two or three year old bareroot liners to 
produce a salable plant within two growing seasons. These 
6-7" liners are transplanted directly into two gallon (8-1/2" 
x 8") copolymer containers during the month of May. 
Approximately 10% of the crop will be sold during the fall of 
the second growing season (approximately 18 months), 50% 
during March and April after the second growing season 
(approximately 22-23 months), and 10% during May after the 
second growing season (24 months). May is a period when 
clean-up sales are being made and new plants started. This 
production system saves transplanting as the plants are sold 
in the same containers they are started in (two gallon). 
Physical Plant and Equipment 
Assumptions 
Assumptions made regarding physical plant and equipment 
can greatly affect its cost and thereby cost per annual 
salable plant. The authors were carefull to include all 
items a nursery would typically require. As a result, the 
physical plant is probably more elaborate than many 
nurserymen would require. A nurseryman can quite easily 
remove or reduce an item if he feels it is not needed or if 
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he requires less of it. On the other hand, it would require 
substantial effort to do the analysis on his own if it were 
not included. Some specific assumptions that add 
substantially to a "stripped down" facility are as follows: 
Scale of Nursery Operation. It was assumed that the 
model nurseries would be self sufficient. Most nurserymen 
with container operations also have field production with 
buildings, machinery and equipment being shared between 
operations. Shared facilities would significantly reduce 
costs associated with the container operations. 
Site. The site chosen would be typical for the area in 
regards to soil drainage conditions and access to water. 
This situation requires considerable site preparation, 
costing several times land acquisition costs plus the 
drilling of a well. Many of these costs could be eliminated 
or reduced if the nursery were located on gravelly or sandy 
so1l with good natural drainage. Locating near a river or 
other natural water source could reduce the need for a well. 
Expansion. Expansion was provided for, especially in 
case of the smaller nursery. It became obvious very quickly 
in the analysis that buildings, machinery and equipment 
needed for an efficient operation in the small nursery were 
adequate for a much larger system. A significant stumbling 
block to expansion, if just an adequate system were provided, 
would be in the irrigation components. For this reason, a 
larger irrigation pump, larger well casing diameter, and 
larger in-ground water mains were provided. The small 
nursery could be expanded at least to the size of the larger 
with very little effort. While expansion was also provided 
for the larger nursery, it was much less than for the small. 
It was felt that if the larger nursery were to get much 
larger it would start running into other "limiting factors" 
much faster than in the case of the small nursery. The 
assumption regarding different expandability factors for the 
two sized nurseries builds some bias into the analyses in 
favor of the large nursery when comparing costs per salable 
plant between the two sized nurseries. 
Machinery and Equipment. New machinery and equipment 
were provided for the model nurseries. Many nurserymen could 
well have access to used equipment. Another possibility 
would be rental of equipment or the sharing of expensive 
items with other nurseries. 
General 
A model facility was synthesized for both a small 
(340,000 sq ft of growing area, Fig. 1) and a large (680,000 
sq ft of growing area, Fig. 2) container nursery. Both 
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models were designed with expansion in mind. For example, 
the small nursery has a centrally located shipping and "order 
building area" for four semi-truck loads of plant material 
surrounded by growing area (Fig. 1). When the need for 
expansion occurs, the firm can expand with a minimum of 
disruptions. If it were desired to double growing space, the 
six polyhouse structures in the larger shipping area and 
three polyhouses in the pond expansion area would be 
reconstructed around the firm~s perimeter with an additional 
51 houses. Expansion for the large nursery would occur in 
essentially the same manner (Fig. 2). Specific components 
for both sized nurseries are itemized in Tables 1 and la. 
The same buildings and to a lesser degree machinery and 
equipment needed for the small nursery also met requirements 
for the large one. Most of the machinery and equipment, even 
in the large nursery, is under-used but must be available 
when needed. 
Components 
Land Improvement. To enable fullest utilization of the 
growing and shipping area, extensive grading, graveling, 
surface and underground tiles were provided to ensure proper 
drainage (Table 2). The growing area was graded to allow for 
a gradual sloping of the land from a high point at the 
shipping area to lower points on the extremes of the growing 
area. I; addition, every two rows of polyhouses were sloped 
toward each other to utilize a common buried 30-inch water 
tile that attaches to the open grassy waterways at the 
perimeter of the container operation. 
Due to heavy irrigation needs of containerized plants, 
especially with utilization of overhead sprinkler systems, 
the problem of ground erosion occurs. Even with low 
application rates of .25 inches of water per hour, the need 
to allow for base soil saturation and the possibility of 
heavy natural rainfall necessitates gravelling production and 
shipping areas. For any area that heavy equipment may run 
over; roadways, shipping area and machine storage shed, +4 
grade gravel was used. In other graveled areas, #8 grade was 
utilized. Although the cost of this gravelling operation is 
high, it is offset by greater efficiencies and dependability 
in the handling of plants, ability to reenter the growing 
areas after natural or artificial irrigation and reduction in 
soil erosion. 
A pond was included even though it was assumed a well 
could be dug with sufficient regenerative water capacity. 
This was done to reduce the risk to plants in containers in 
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case of disruptions caused by repairs or electrical failure. 
In the small operation, for example, a partially above ground 
pond (80' x 120') was provided as a temporary holding area. 
This capacity would provide for irrigation needs for 
approximately 1 week. An auxiliary take-off drive from the 
pump could be powered by a large 60 HP tractor for temporary 
irrigation. The pond also functions as a discharge site when 
operating the pump at higher efficiency levels but not 
needing the total water being drawn for present irrigation 
purposes. The grass perimeter maintains an aesthetically 
pleasing view and allows for excess water runoff. 
Buildings. Each nursery was assumed to require similar 
sized permanent buildings for the receiving of nursery 
stock/storage (50' x 40'), machinery repair/storage (50' x 
40'), office space (20' x 20'), and restroom facilities (20' 
X 20'). 
Overwintering facilities. The need for overwintering 
facilities (polyhouse structures) was a primary concern in 
the development of the production operation. Individual crop 
storage spacing needs can be a limiting factor to the number 
of units a given production acreage is able to produce 
(Tables 6,6a). Polyhouse structures measuring 20' x 200' 
were choosen for the nurseries (Table 3). These structures 
are quite a bit larger than the traditional 14' x 96', but 
allow easier access and use of machinery. Cost per sq ft is 
essentia:ly the same as for smaller structures. It should be 
noted, however, that in areas of heavy snowfall and/or high 
winds, the smaller sized structure might be more stable. To 
minimize physical movement of plants, yet maximize production 
of salable plants, a three-two growing plan (three polyhouses 
with two growing spaces between the individual polyhouses) 
was utilized. Once in containers, only 20% of the newly 
planted crop has to be moved during the first growing season. 
At the beginning of the second growing season, the 
close-spaced units and 20% of the newly containerized units 
will be moved into the opened overwintered areas once 
occupied by the recently shipped salable units and the 
growing spaces between polyhouses. Flanking either side of 
the three-two growing plan are common access roadways 20 feet 
in width that are needed for the spray program, 
plant/polyhouse inspection, and order pulling operations. 
Irrigation system. Irrigation systems were designed to 
minimize labor efforts, yet provide sufficient irrigation 
capabilities to meet present and future water needs even 
under the most unlikely situations. A basic irrigation 
system is composed of four parts: water source, pumping 
equipment, inground irrigation pipe, and above ground 
irrigation pipe (Table 4). 
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The water source must have adequate reserves to meet maximum 
water needs and sufficient purity to meet cultural 
requirements. Due to the expense of municipal water, 
especially if the production site is located far from a 
center of population; a well in conjunction with a 
constructed lake or a site situated near an open water source 
would be desirable. The open water source would have to be 
choosen with care. Most open water sources have problems due 
to the collection of water from many sources. Also, 
present/future demands made by industries downstream or 
upstream may adversely affect flow rates and chemical 
composition of the water. Construction requirements for a 
pond or lake are sufficient holding capacity to meet 
potential water demands and an adequate water supply 
furnished either by water shed areas, tappable underground 
water, springs, or some other source. Our models assumed an 
adequate water source found approximately 50-80 feet below 
ground. 
Selection of an adequate well pump is crucial to the 
nursery operation. The following factors should be 
considered in the selection: area to be irrigated at one 
time, pressure requirements of sprinkler heads, pressure 
losses due to water friction in pipe diameter, pipe length, 
accessory values and future expansion. As a basic guideline, 
the maximum pressure loss from entrance point to the farthest 
point of irrigation within a lateral should be under 20 
percent tf the psi reading as found at the pump. This 
assures a constant rate of application from all sprinkler 
heads on the line. The second guideline is that the combined 
amount of water exiting from the sprinklers used at one 
irrigation setting must be less than the total flow of water 
coming from the pump. A 75 HP electric-run pump was budgeted 
for driving the water from an 80 foot well depth (Table 5). 
It provides 900 gallons of water per minute at 55 to 60 
pounds per square inch pressure (psi). This properly meets 
sprinkler head requirements, and also provides for future 
expansion. The well depth depends not only on the depth the 
water is found at but also on the amount of water being drawn 
per minute by the pump. An electric powered motor was chosen 
because of reliability of performance, low maintenance cost 
and close availability of three-way electrical power. As 
preventative measures, the following were provided: a simple 
housing unit to enclose the pump for protection from 
environmental elements, a foot value attachment for pumping 
from the adjacent above ground auxiliary water source, and a 
right angled gear drive added to the pump in case of a power 
outage. Using the right angled gear drive, a tractor can 
power the pump to continue irrigation operations on a limited 
basis. The pressure and quantity of water needed are 
dependent upon sprinkler head requirements and the area to be 
covered at one irrigation setting. Provisions for future 
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expansion required increased diameter water mains which in 
turn necessitated a larger irrigation pump than would 
typically be found in the smaller nursery. 
The th1rd part of the irrigation system is the inground 
1rrigation pipe. As seen from Diagram 1, 8" P.V.C. pipe 
forms major laterals and the basic closed loop system around 
the shipping area. Although 4" or 6" P.V.C. could have been 
utilized with certain changes of sprinkler head and above 
ground pipe size, the 8" size pipe allows for future 
expansion at a minimal cost difference of about $1.13 per 
foot installed. For example, if growth is expected to occur 
to the larger nursery (192,095 two gallon units sold yearly), 
the cost of relaying pipe and of interrupting production 
activities certainly is more than offset by the greater 
in1tial investment. The advantages of inground water mains 
are: labor costs for pipe movement is eliminated, breakage 
due to equipment running over above ground is eliminated and 
lower 1nitial cost of P.V.C. pipe compared to portable above 
ground aluminum. 
The fourth part of the irrigation sv~tem would be above 
ground and would include 1" frost free water hydrants, 200 
feet of 1" P.V.C. pipe per polyhouse or growing space, riser 
pipe and sprinkler heads. One inch P.V.C. pipe would hang 
from the apex of the polyhouses. Between polyhouses 1" 
P.V.C. pipe would lay on the ground with sprinklers on risers 
steadied by stakes. Sprinkler heads would be spaced at 20 
foot 1ntervals, release 1.05 gallons per minute with each 
covering a maximum 64 foot diameter circle area. 
To properly develop a comprehensive irrigation system 
the following must be considered: water pressure requirements 
of the sprinkler head, water pressure loss due to pipe and 
valve friction and area to be irrigated at one time. 
Water pressure requirements of the sprinkler head, in 
price catalogs, is normally specified as a range. Water 
pressure determines the area covered by the sprinkler. For 
example, a selected sprinkler head, Rainbird l4VH series with 
a 5/64" orifice covers a maximum area of 64 foot diameter at 
a rate of 1.05 gallons per minute under psi conditions of 
between 35-40. At this rate, it takes five hours to irrigate 
one inch of water, (1.25 inches per irrigation is needed to 
achieve one inch equivalent for the plants due to wind and 
evaporation during water application. Overhead irrigation is 
only 80 percent efficient for the Midwest region.) 
Enterprise Mix 
The nursery operations were assumed to produce a diverse 
line of nursery stock each having a two year production 
cycle. Commonly grown nursery stock was divided into five 
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cultural groups. While not all inclusive, the groups do 
permit a range of per unit costs to be developed as they 
relate to input costs and cultural factors. For analytical 
purposes, it was assumed that each cultural group would 
occupy 20% of the growing area (i.e. small nursery= 68,000 
sq ft per group; large nursery= 176,000 sq ft per group). 
The small container operation would be comprised of 198,745 
units in full production and the large operation of 399,160 
units. Annual sales capacity for the small operation would 
be 95,650 units and for the large operation 192,095 units. 
For detailed analysis, one specific plant from each group was 
choosen as representative of the group. While it is 
recognized that other plants from each category would have 
sc•mewhat different requirements, it was. felt that the 
requirements would not vary significantly in cost from the 
plant choosen as representative. The five groups, with some 
of their cultural characteristics are listed below: 
Group Plant 
I I 
I I I 
IV 
SPREADING PJERGREENS 
Juniperus chinensis 
(varieties) 
Juniperus horizontalis 
(varieties) 
Thuja occ. woodwardi 
SPREADING DECIDUOUS SHRUBS 
Berberis t. ~crimson Pygmy/ 
Cotoneaster apiculata 
Cotoneaster horizontalis 
Cotoneaster dammerii 
Euonymus fortunei 
SLOW GROWING EVERGREENS 
Taxus (species) 
Buxus (species) 
UPRIGHT DECIDUOUS SHRUBS 
Euonymus alatus compacta 
Viburnum (species) 
Weigel a 
Forsythia 
Liqustrum vicaryi 
Cultural Characteristics 
Hardwood bark medium, 
minimal overwinter 
structure, 12-15" 
salable plants. 
Hardwood bark medium, 
maximum overwinter 
structure, 12-15" 
salable plants. 
Pinebark medium, 
minimal overwinter 
structure, 12-15" 
salable plants. 
Hardwood bark medium, 
minimal overwinter 
structure, 18-24" 
salable plants. 
v BROADLEAF EVERGREEN 
Rhododendron 
Pier is 
Pyracantha 
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Pinebark medium, 
maximum overwinter 
structure, 15-18" 
salable plants. 
Production Cost Budgets 
Costs were established for all factors of production 
1ncluding management and invested capital. In economic 
terms, costs associated with factors of production inputted 
by owner/operators are often referred to as /opportunity 
costs' or the income these factors could have received if 
they were employed elsewhere. For example, owners could 
usually be employed as managers at other nurseries, and money 
invested in land, buildings, irrigation systems, and 
equipment could have earned interest if it had been placed in 
financial institutions. 
Capital requirements for establishing the nurseries were 
f1rst determined (Tables l,la). Second, capital requirements 
per salable plant capacity by spacing and size of nursery 
were established (Tables 6,6a). Third, annual fixed costs 
were calculated (Tables 7,7a). Fourth, annual variable costs 
were determined for each of the five groupings of plants for 
each of the two sized nurseries (tables 8 thru 12a). Fifth, 
summarie~ were made for annual fixed and variable costs for 
each of the plant groups according to size of nursery (Tables 
14 thru 15a). This allowed cost comparisons based on 
cultural practices and size of nursery. 
Most nurseries use cash rather than accrual accounting 
procedures. For this reason, the analyses were completed on 
a "cash" basis. Analyses on a "cash" basis does not give a 
true economic picture of the cost of producing a plant as it 
does not take into account the time value of money from the 
time the plant is planted until it is harvested. The 
analyses do, however, give a true estimate of the annual cost 
per salable plant. Another problem with cash accounting is 
taking into account the start-up period (i.e. the period from 
when costs are first incurred until salable plants are 
ready). In this analyses excellent management will be 
assumed. It will be assumed that land will be purchased, 
improvements made and crops planted between January and the 
end of May of the first year). Second, it will be assumed 
that the total growing area will be planted the first season 
with one half containing the planted liners as allowed for in 
the budgets and the other half with larger plants that can 
reach salable size within one growing season. The only added 
cost, over the usual annual budgets, would be for the larger 
plants which would be sold after the first growing season. 
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Fixed Costs 
Annual fixed costs are presented in Tables 7 and ?a. 
Most of these costs were derived based on the physical plant 
and equipment discussed previously. There costs were grouped 
1nto five categories: land and land improvements, buildings, 
machinery and equipment, general overhead, and opportunity 
cost of capital for general overhead, insurance and taxes. 
Annual fixed costs for land and land improvements, buildings, 
and machinery and equipment were composed of depreciation, 
1nterest, insurance, and taxes. Depreciation was calculated 
by dividing initial cost adjusted for salvage value by the 
years of useful life. Interest costs were estimated by 
multiplying the intitial value of land and land improvements, 
buildings, machinery, and equipmer1t by 15% per annum. Taxes 
and insurance costs were based on rates prevailing in the 
rural areas adjacent to Columbus, Ohio. Land, land 
improvements, and buildings were assessed taxes at the rate 
of $20 per $1,000 of market value. Insurance was set at 
$5.35 per $1,000 of market value for buildings and $4.54 per 
$1,000 of initial value for equipment. Costs for general 
overhead were determined on a current basis. Interest 
charges for general overhead, insurance, and taxes were 
computed for a 6-month average use period at a rate of 15% 
per annum. 
General overhead. This is a catchall category of items 
that weH: not described in detail elsewhere, but which make 
up a substantial portion of annual fixed costs. These costs 
can be classified under the following headings: utilities, 
licenses and bonds, advertising and printing, 
insurance-personnel, travel and other, professional fees, 
administrative and management and miscellaneous. Utilities 
include heat, electricity and telephone services to the 
production d~partment. It does not include fuel for 
equipment or machinery. Licenses and bonds are made up of 
expenses for inspection and certification to sell plants. 
General maintenance and repairs includes those expenses of 
maintaining roads and minor repairs to buildings which cannot 
be capitalized plus maintenance of grounds such as grass 
cutting and litter pickup. Advertising and printing involves 
procurement of letterhead items, nursery signs, employee 
handbooks and want ads for employment. Insurance for 
personnel includes workmen/s compensation, FICA, health 
insurance, plus unemployment insurance for administration and 
management personnel (hourly laborers costs are included in 
hourly rates). Travel and other are made up of expenses to 
extension workshops, state meetings and regional meetings. 
Professional fees include membership costs of national, state 
and local nursery associations. Administrative and 
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management are made up of salaries or wages of clerical 
personnel, management and supervisory personnel, and office 
supplies. Miscellaneous includes replacement of office 
equipment not depreciable plus unexpected costs. It should 
be noted that this item could be significantly reduced if 
many of the costs, especially admi n i strati •Je and management 
were shared with a field operation. 
To determine annual fixed costs per cultural group, 
total annual fixed costs were simply divided by five. Annual 
fixed costs per salable plant were then determined by 
dividing the annual number of salable plants in each group 
into the annual fixed costs allocated to that group. 
Variable Costs 
Variable costs include all cost factors that vary with 
the quantity of plants being grown at one point in time. For 
example, the number Ctf liners required for spring planting 
depends upon the quantity of plants management desires to 
have in inventory plus planting losses. A loss factor of 5% 
was assumed with 2 1/2% being taken in the first production 
year and 2 1/2% in the second. Variable costs were 
subdivided into the following categories: materials, 
machinery and equipment, labor, and interest on operating 
capital. These costs were determined for each each group of 
plants using a specific plant as the representative for the 
group (T~bles 8 thru 12a) 
Containers. Container cost was the price of #2 
containers plus freight which was estimated at 10 percent. 
Soil mixture. A wide variety of growing media is used 
by nursery producers. While materials budgeted here would 
provide a good media for the plants under consideration, many 
producers may prefer a somewhat different mixture. Costs 
involved are for basic ingredients (sand, hardwood bark, 
pinebark, soil, vermiculite, haydite, peatmoss), any added 
micro-elements, chemical additives for bark composting, 
fertilizers, and freight. All labor and equipment used in 
mixing or transferring to potting locations is included under 
labor hours and variable equipment and machinery costs. 
Liners. Two costs compose the total for liners. The 
major cost is the purchase price. While price is somewhat 
dependent upon quality and quantity, it was assumed that 
sufficient quality units would be ordered in either sized 
nursery to obtain them at the lowest possible cost. The 
second cost was for packing and shipping the liner from 
producer to purchaser. This was estimated at 10% of the 
purchase price. In each group of plants the size of liner 
purchased took into account the objective that each plant was 
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to be grown in a 2 gallon conta1ner for two full growing 
seasons without becoming pot bound or over grown. 
Polyethylene film. The cost of the film delivered to 
the nursery. 
Thermal blankets. Thermal blankets were provided for 
overwintering groups II (cotoneaster) and V (Rhododendron). 
Thermal blankets were used in lieu of supplemental heat. Due 
to the cost of energy, supplementary heat is being phased out 
in U.S.D.A. Climatic Zone six. It was anticipated that the 
thermal blankets would be used for three seasons. An 
1ndiv1dual nurseryman could cut costs in this category if he 
could use the thermal blankets for additional seasons. 
The1r costs were based upon the delivered price. 
Strip tags. Strip tags are provided for identifying 
plants by botanical name, common name, state plant was grown 
in, and nursery producer. Costs include printing and 
shipping charges. 
Chemicals. Chemical costs were subdivided into three 
cultural programs. The first is the herbicide, whose cost is 
the purchase price of the various pre-emergence and 
post-emergence materials. The second combines 
Insecticide/miticide/fungicides used to control insect, mite 
and disease problems. Purchase price reflects total cost for 
the chemicals as local distributors were assumed. The third 
1s fertilizer. For conta1ner operations the purchase price 
from local suppliers of both soluble and slow release reflect 
total cost. Due to cultural differences, both group III 
(Taxus) and IV (Rhododendron) required a more acidified 
fertilizer with additional iron. This was achieved by using an 
acidified slow-release fertilizer (Lesco 20-6-12 +Fe). 
Supplemental liquiM fertilization was provided as with groups 
I , I I and IV. 
Machinery and equipment. Variable machinery and 
equipment costs represent all costs incurred while equipment 
or machinery is in use. These costs are comprised of repair, 
fuel and lubrication/filter (Table 13). Repair cost per hour 
was calculated by multiplying initial cost by a stated repair 
percentage divided by the estimated lifetime use of the 
machinery in the large nursery in hours. The same repair 
cost per hour was used for both sized nurseries. Fuel costs 
were determined by multiplying units of fuel used per hour by 
the price per unit. Filter/lubrication cost was estimated at 
a constant factor of 15 percent of calculated fuel cost. 
Summation of repair, fuel and filter/lubrication costs result 
in total variable cost per hour of machinery or equipment 
useagr. These costs were divided equally between the five 
plant groups. 
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Hourly labor. The following were included in 
determining total hourly labor charges: bas1c average hourly 
wage ($4.30), soc1al security tax "FICA" C6.13% of basis), 
workmen/s compensation (2.71% of basis), general health 
1nsurance (3.50% of basls), holiday and vacation pay (4.00% 
of basis), and unemployment insurance (3.4% for first $6,000 
of a persons pay). The total hourly wage including all 
factors was budgeted at $5.15 per hour. Each major 
production activity was allocated necessary labor hours to 
accomplish assigned tasks. Since labor use was dependent 
upon the number of units produced, they were lower for those 
plant groups having the fewest number of salable plants. 
Cost Summaries 
After all cost factors were determined, they were 
summarized based upon cost per salable plant by group and 
size of nursery. 
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RESULTS AND DISCUSSION 
Capital Investment Requirements 
Capital investment requirements for establishing 
container nurseries were itemized under three broad 
divisions: land and improvements, buildings, and machinery 
and equipment (Tables 1,1a). Each was further divided into 
several components. The small nursery required $592,921 in 
1nvestment. Land and land improvements represented 34% or 
$202,941 of the investment, buildings 35% or $206,243, and 
machinery and equipment 31% or $183,737. The large nursery 
had an initial investment requirement of $964,574. Land and 
land improvements represented 40% or $387,428 of the 
investment, buildings 33% or $318,108, and machinery and 
equipment 27% or $259,038. The difference in the percent of 
total investment between the various components of the two 
nurseries was primarily caused by the larger nursery being 
able to make more efficient use of buildings, machinery, and 
equipment than the smaller nursery. Both nurseries were 
about equally efficient in the use of growing space. 
Land improvement costs, including the pond, were between 
5 and 6 times as expensive as the land itself (Tables 
1,1a,2). These expenses would be necessary in ~normal~ 
U.S.D.A. climatic zone six areas to provide drainage, water 
storage, and a good work area in times of inclement weather. 
Building needs included a simple office layout, a 
potting shed for nursery stock receipt and storage, machinery 
shop for repairs and storage, and polyhouses for 
overwintering. Details on polyhouse construction are 
included in Table 3 and those for the irrigation system 
including the pump and well are found in Tables 4 and 5. 
An important consideration for managers in most 
industries is determination of investment per unit of 
production capacity. For container nurseries this indicator 
would be the capital requirement per-salable-plant capacity. 
This indicator was determined for each of the five groups of 
plants (Tables 6,6a). To determine this figure it was 
necessary to determine how many salable plants would be 
produced annually for each group in its allocated 20% of the 
growing space. This value ranged from a low of 13,050 for 
Group V (Rhododendron) to 25,600 for Group I (Juniperus) in 
the small nursery and from 26,095 to 52,000 in the large 
nursery for the same two groups respectively. The number of 
plants grown per unit of space directly relates to the 
capital requirements per-salable-plant. These costs for the 
small nursery differentiated by plant group were: $4.63 for 
group I (Juniperus), $5.72 for Group II (Cotoneaster), $5.90 
for Group III (Taxus), $7.33 for Group IV (Viburnum) and 
$9.09 for Group V (Rhododendron). The average for all groups 
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was $6.20. For the large nursery the respective figures 
were: $3.71 for Group I , $4.65 for Group II , $4.80 for 
Group III , $5.96 for Group IV , and $7.39 for Group V . The 
average for all groups was $5.02. It was approximately 32% 
less expensive to provide salable plant capacity in the large 
nursery than in the small. 
Investment requirements of two different container 
nurseries for U.S.D.A. climatic zone six conditions were 
examined. However, an infinite number of sizes could have 
been analyzed. Examination of the data indicate higher 
investment costs per unit of salable plant capacity would 
incur as container nursery size is decreased from the one 
analyzed. This would be caused by spreading the cost of 
fixed items such as , buildings, equipment, and machinery 
over fewer units. Conversely, lower costs per unit of 
salable plant capacity would be realized for container 
nurseries larger than those analyzed as the costs of fixed 
1tems would be spread over more units. 
Individual nurserymen could, of course, experience 
somewhat different costs than those presented. Individual 
costs would depend upon variables such as production cycle 
chosen and ability to bargain with suppliers. The nurseryman 
also may choose not to provide for future expansion, choose 
land that would require minimum drainage modifications, 
reduce optimal growing/overwintering space requirements, or 
operate ~sed equipment. This analysis assumed average soil 
conditions, expansion capacity, optimal spacing 
configuartions, new buildings, equipment and machinery. 
Annual Costs 
Fixed 
Annual fixed costs associated with capital investment 
1ncluding depreciation, interest, insurance and taxes were 
$139,680 per year for the small nursery. In addition there 
was $95,025 allocated for general overhead and $7,885 for 
interest on general overhead, insurance and taxes making a 
total of $242,590 total fixed costs for the small nursery 
(Table 7). These costs were divided equally between the f1ve 
plant groups with each group receiving an assesment of 
$48,517 (Table 14). It was felt that the most reasonable way 
of assigning fixed cost is by area rather than plant. Once 
the physical facility is provided, fixed costs are incurred 
at essentially the same amount regardless of how the nursery 
facility is used. On a per-salable-plant basis, there was a 
considerable difference in annual fixed costs when they were 
differentiated by plant group (Table 15). In the small 
nurse~y, they were: $1.90 for group I (Juniperus), $2.34 for 
group II (Cotoneaster), $2.42 for group III (Taxus), $3.00 
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for group IV (Viburnum), and $3.72 for group V 
(Rhododendron). The average over all groups was $2.53. 
Annual fixed costs for group V were more than double those 
for group I. These costs were proportionate to the number of 
salable plants per annum produced in allocated space. Fixed 
costs as a percentage of total costs ranged from 42% to 51% 
in the small nursery averaging 46% across the five groups 
(Table 15). 
For the large nursery, ar,nual fixed cos.ts associated 
with capital investment; depreciation, interest, insurance 
and taxes were $228,526. An additional $150,000 was 
allocated for general overhead and $12,521 for interest on 
general overhead, insurance, and taxes making a total of 
$391,047 annual fixed costs for the large nursery (Table 7a). 
Assessment per plant group was $78,209 (Table 14a). Annual 
fixed costs per-salable-plant were: $1.50 for group I, $1.89 
for group II, $1.95 for group III, $2.42 for group IV, and 
$3.00 for group V averaging $2.04 over all groups (Table 
15a). Fixed costs as a percent of total costs were lower than 
for the small nursery ranging from 37% to 46% averaging 42% 
across groups (Table 15a). This lower percentage was 
associated with the lower capital requirement per salable 
plant capaci t~;. 
Annual fixed costs per-salable-plant were substantially 
lot-Jer for the larger nursery compared to the smaller. For 
group I the difference was $0.40, for group II $0.45, for 
group III $0.47, for group IV $0.58 and for group V $0.72 
averaging $0.49 accross groups. This approximate 25% gain in 
efficiency when going from the small to the large nursery is 
once again attributable to the more efficient use of 
buildings, machinery, and equipment of the large nursery over 
the small. 
While many nurserymen and/or others concerned with the 
industry might feel that the reported fixed cost figures 
ranging from 37% to 51% of total costs depending upon size of 
firm and species of plant might be high, these percentages 
would be in line with those for similiar industries when 
considering new facilities. Brumfield et. al. (6) in a 
synthesized analyses of overhead costs of greenhouse firms 
found fixed (overhead) costs as a percent of sales to range 
from about 45% to over 67% depending on size of firm and 
market channel. The values of this study are not directly 
comparable with Brumfield et. al., (percent of total costs 
versus percent of sales), however if marketing costs and 
potential profit were taken into account so that a direct 
comparison could be made, the fixed costs from the Brumfield 
study would be considerably higher as a percent of total 
costs than were reported in these analyses. 
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Nurservmen having established facilities m1ght well 
consider annual fixed costs to be lower than those reported 
here. This is especially true if they compute depreciation 
and repairs on the original value of land improvements, 
buildings, machinery and equipment and if they place a low 
value on their own management input. Good management, for 
plann1ng purposes, however, dictates computing depreciation 
and repairs on replacement value rather than cost. It also 
dictates placing a value on managerial time that would be 
comparable to salaries paid in competitive firms. 
Variable 
Annual variable costs differentiated by size of firm and 
plant group are detailed in Tables 8 thru 13. There were 
substantial differences between plant groups, but little 
difference by size of nursery. 
Total variable costs for the small nursery by plant 
group were $66,580 for group I (Juniperus), $56,007 for group 
II (Cotoneaster), $63,536 for group III (Taxus), $46,033 for 
group IV (Viburnum), and $47,501 for group V (Rhododendron). 
Total for all groups was $279,657 (Table 14). The difference 
in total annual variable costs between groups is primarily 
accounted for by the number of plants in the group. The 
fewer the plants, the fewer the containers, soil mixture, 
liners, labor to move containers, etc. On a 
per-salable-plant basis, the groups practically reversed 
themselves (Table 15). Annual variable costs by plant were 
$2.60 for group I, $2.70 for group II, $3.16 for group III, 
$2.84 for group IV, and $3.64 for group V averaging $2.93 
across groups. In groups with fewer plants, greater costs 
were incurred on a per plant basis for polyethylene film, 
chemicals, machinery, equipment, and labor. Other variable 
costs that varied substantially between groups were the cost 
of liners and for groups II (Cotoneaster) and V 
(Rhododendron) the addition of thermal blankets for 
overwintering protection. Variable costs for the small 
nursery ranged from 49% to 58% of total costs averaging 54% 
across groups (Table 15). 
For the large nursery variable costs by plant group were 
$211,423 for Group I, $189,005 for group II, $204,128 for 
group III, $169,124 for group IV, and $172,053 for group V. 
Total for all groups was $945,733 (Table 14a). On a 
per-salable-plant basis they were $2.57 for group I, $2.67 
for group II, $3.13 for group III, $2.80 for group IV, and 
$3.60 for group V averaging $2.88 across all groups (Table 
15a). Variable costs for the large nursery ranged from 54% 
to 63% of total costs averaging 58% across all groups. 
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While fixed cost differentials between size of nursery 
were substantial, this was not the case with variable costs. 
The difference for groups I, II, and III was $0.03 and for 
groups IV and V $0.04. 
Total 
Total annual co:.ts are the summation of fixed and 
variable. For the small nursery they were $115,097 for group 
I (Juniperus), $104,524 for group II (Cotoneaster), $112,053 
for group III (Taxus), $94,550 for group IV (Viburnum), and 
$96,018 for group V (Rhododendron). For all groups they 
totaled $522,242 (Table 14). On a per-salable-plant basis 
they were $4.50 for group I, $5.04 for group II, $5.58 for 
group III, $5.84 for group IV, and $7.36 for group V 
averaging $5.46 across groups (Table 15). 
Total annual costs for the large nursery were $211,423 
for group I, $189,005 for group II, $204,128 for group III, 
$169,124 for group IV, and $172,053 for group V. They 
totaled $945,733 for all groups (Table 14a). On a 
per-salable-plant basis they were $4.07 for group I, $4.56 
for group II, $5.08 for group III, $5.22 for group IV, and 
$6.59 for group V averaging $4.92 across all groups (Table 
15a). 
Differences in total annual costs per salable plant 
between the two sized nurseries were $0.43 for group I, $0.48 
for group II, $0.50 for group III, $0.62 for group IV, and 
$0.77 for group V averaging $0.54 across all groups. It is 
important to note that of the total differential, all but 
three or four cents per group was caused by fixed costs. 
This means that fixed costs accounted for over 90% and 
var1able costs less than 10% of the cost differentials 
per-salable-plant between the two sized nurseries. For 
nurseries of the sizes annalyzed, economies of size are 
achieved in fixed rather than variable costs. Variable costs 
presented should be quite representative for zone six 
nurseries doing a good job of management 
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SUMMARY AND IMPLICATIONS 
Large sized commercial container nurseries are able to 
make more efficient use of buildings, equipment, and 
machinery than small container nurseries. This results in 
large nurseries having a lower cost per salable plant. Most 
commercial nurseries are similar in efficiency factors 
relative to growing space. 
Total annual costs per salable plant in the small 
nursery differentiated by species ranged from $4.50 to $7.36 
averaging $5.46 across species. In the large nursery 
comparable values were $4.07, $6.59, and $4.92. Over 90% of 
the differential noted between the two sized nurseries can be 
attributed to fixed costs. 
Fixed costs per salable plant in the small nursery 
ranged from $1.90 to $3.72 averaging $2.53. In the large 
nursery comparable costs were $1.50, $3.00, and $2.04. This 
approximate 25% gain in efficiency when going from the small 
to the large nursery is attributable to the more efficient 
use of buildings, machinery, and equipment of the large 
nursery over the small. Fixed costs as a percentage of total 
costs in the small nursery ranged from 42% to 51% averaging 
46% across species. Comparable values for the large nursery 
were 37%, 46%, and 42%. Differences in fixed costs between 
plant sp~cies were totally determined by space requirements 
for production. 
Variable costs per salable plant showed substantial 
differences between plant species, but were only slightly 
affected by size of nursery. In the small nursery they 
ranged from $2.60 to $3.64 averaging $2.93 across species. 
Comparable figures for the large nursery were $2.57, $3.60, 
and $2.88. Major differences between species affecting 
variable costs were spacing requirements, cost of liners and 
overwintering requirements. Variable costs between the two 
sized nurseries by species ranged from three to four cents 
per salable plant. Variable costs as a percentage of total 
costs in the small nursery ranged from 49% to 58% averaging 
54%. Comparable values for the large nursery were 54%, 63% 
and 58%. 
These figures demonstrated that variable costs per 
salable plant, while having wide variations between species, 
remain reasonably constant when comparisons are made between 
the two sized nurseries. The small nursery could purchase 
materials and other variable items almost as cheaply as could 
the large, Fixed costs in contrast changed significantly as 
size wf nursery increased. This occurred because most of the 
fixed factors required to operate the small nursery such as 
management, buildings, and most machinery and equipment were 
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also adequate to operate the large. As the size of nursery 
1ncreased, costs for fixed 1tems of production were spread 
over more salable units, thereby reducing the fixed cost per 
plant. 
Implications 
A comparison of total annual costs of producing plants 
w1th prices in U.S.D.A. zone six producers· wholesale 
catalogs would undoubtedly show, in a great many cases, 
selling prices lower than total annual costs. In fact, if 
one were to add costs of selling, very few producers would 
presently be charging enough to cover all costs let alone 
profits. How then can producers continue to operate? The 
answer lies in how producers both experience and figure 
costs. We have used the economic or accounting method which 
includes both explicit and implicit costs. Explicit costs 
are those that are paid directly and easily determined, e.g. 
cost of liners, soil media, fertilizers, labor, etc. 
Implicit costs are those that are more difficult to determine 
such as the cost of equity capital and managerial capacities. 
The way these costs are determined vary significantly from 
firm to firm. Well established nurseries are usually very 
accurate in determining explicit costs, but often do not 
consider all implicit costs. They base their costs on "cash 
flow" and profit and loss on "tax accounting". These 
established nurseries, having purchased land at low cost, 
working with depreciated equipment and often assigning low if 
any value to their management would determine their costs at 
a much lower level than presented in this article. Also, as 
pointed out earlier, careful site selection could 
significantly reduce fixed (overhead) costs. However, if one 
were to start a new container nursery, in a "normal" U.S.D.A. 
climatic zone six site, costs would probably be very close to 
those presented here. 
For the industry, selling nursery products for below 
"accounting costs" implys that well established nurseries, 
operating essentially debt free, would have strong staying 
power whereas those who have just started or are heavily in 
debt may not be able to survive, especially if they are 
relying on their container operation to meet all overhead 
expenses. Second, starting a container nursery in U.S.D.A. 
climatic zone six would probably not prove profitable unless 
items like buildings, equipment, machinery, management, etc., 
could be shared with other enterprises or unless selling 
prices of nursery products in the zone increasd 
substantially. At current prices for nursery products, this 
study shows that the return on investment for establishing 
new, independently operating, container nurseries in U.S.D.A. 
climatic zone six would be marginal if not negative. 
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FIG. 1.--Schematic Drawing of a Small Commercial Container 
Nursery U.S.D.A. Climatic Zone Six. 
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FIG. 2.--Schematic Drawing of a Large Commerical Container 
Nurserv U.S.D.A. Climatic Zone Six. 
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1230 1 X 1170' 
[102(20 1 X 200 1 )] 
[170(20' X 200 1 )] 
O' 100' 
1,439,100 
408,000 = 
680,000 
--
~ ....... _____ ..,.. 
200' 
33.04 
9.37 
15.61 
acres 
acres 
acres 
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TABI.£ 1.-tapltal ReqUirl!lllllts for a Stall* ea.tretal Contatntr Nurstrp U,S,D.A. Cltutle Zont Stx, 1982 
----
Ustful Cost per Total 
Ltft 1~11 t Cost Ptretnt of 
lt811 Dtsenpuon Unit (pears) Quant up (dollars) (dollars) Total Cost 
----------------
Land Uru1111rovtd land Acre 17.04 1,850 31,524 s 
+ lll!lrov-ts 6rad1ng, tiling, 
gravtllng, pond 20 1n,417 29 
Subtotal 202,941 34 
Bulldln<JS 
Offlet and rtstro- 20' x 40' ~t block sq ft 20 800 28 22,400 
Potting and packtng shtd 40' x SO' sttel pole 
1nsulattd sq ft 20 2000 18 u,ooo 6 
Hadunerp storage, shop 40' x SO' sttel pole 
InSUlated sqft 20 2000 18 36,000 6 
Polphouse structures 200' X 20' p1p1 fr- tach 10 51 2,193 111,843 19 
Subtotal 206,243 35 
Hlduntrp and Equipment 
Tractor, 60 IF 60 IF, gu fuel wlth 
front tnd loader each 10 1 16,000 16,000 3 
Tractor, 28 If 28 If, gu fu•l each 10 2 6,025 12,050 2 
Manure sprtader 130 bu c:apaeltp tac:h 10 1 2,135 2,135 
** Wigon 4 whttl, stlf stHnng each 10 2 2,300 4,600 1 
I mg1t1 on pllllplwell 7S HP tltc:tne pu.p tach 20 1 40,085 40,085 7 
lnground ungatlon syst• PJC ptptlualues 20 38,801 38,801 7 
Above ground ungiltton systa PJC ptpt/spnnklers 5 19,383 19,383 3 
Fertilizer IRltc:tor 200 gal tiCh 5 1 6.500 6,500 1 
Aublast spraper 300 gal, on trililer tach 7 1 6,955 6,955 1 
Cpc:lone spreader Hand operated tiCh 1 40 40 
** Forkhft 3000 lb lift 
exterior whttls tach 10 1 24,000 24,000 4 
Truck 112 ton ptck-up each 5 1 8,000 8,000 1 
Pallets Wooden tach 2 349 12 4,188 1 
Handtools Htseellaneous 5 1,000 1,000 
** 
Subtotal 183,737 31 
TOTAL 592,921 100 
*17 .04 aerts1 3401000 sq ft growing spaee, 2041000 sq ft of polyhoust spaee. 
**Ltss thMI half of a. 
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TABLE 1a.-l:apJtal Requ1raents for a Large* c-c:1al Container Nursery U.S.D.A. Cluaau c: Zone Su, 1982 
--------
Useful Cost per Total 
Lift Un1 t Cost Prrc:ent of 
I tell Descnpuon Unit (years) Quantity (dollars) (dollars) Total Cost 
------------------ ---------
Land Unuaproved land Ac:re 33.04 1,850 61,124 6 
t IJI!)TOV-U Gracllng, 1111ng1 
griVthng, pond 20 326,304 34 
Subtoul 387,428 40 
Bu1ld1ngs 
Offlc:t and restroOIK 20' x 40' ~t block sqft 20 aoo 28 22,400 2 
Pot 11 ng and pack 1n9 shed 40' x 50' steel pole 
IDSVlated sqft 20 2000 18 36,000 4 
Hach1nery storage, shop 40' x 50' steel pole 
IDIVlited sqft 20 2000 18 36,000 4 
Polyhouse structures 200' X 20' pipe fr- eadt 10 102 2,193 223,708 23 
Subtotal 318,109 33 
Hac:tunery and EquiPMOt 
Trac:tor, 60 HP 60 If, gas fuel with 
front end loldtr eac:h 10 1 16,000 16,000 2 
Trac:tor, 28 HP 28 If, gas fuel eac:h 10 2 6,025 12,050 1 
Manurt spreader 130 bu C:IPICI ty tach 10 1 2,135 2,135 
** Wagon 4 wheel, self steenng eac:h 10 4 2,300 9,200 1 
lmgauon p..-p/well 75 If electriC: pc.p tac:h 20 1 40,085 40,085 4 
lnground 1rngauon syst• PJC p1pt1valves 20 77,160 77,160 8 
Above ground ungauon syst• PVC plpt/spnnilers 5 38,765 38,765 4 
Feruluer lnJec:tor 200 gal eac:h 5 1 6,500 6,500 1 
Azrblast sprayer 300 gal, on tn1ltr tac:h 7 1 6,955 6,955 1 
Cyclone spreader Hand operated tac:h 1 40 40 ** Forklift 3000 lb lift 
extrrur whttls tac:h 10 1 24,000 24,000 2 
Truck 112 ton p1ck-up tac:h 5 2 s,ooo 16,000 2 
Pallets Wooden eac:h 2 679 12 8,148 1 
Handtools HI sc:tllantoUS 5 2,000 2,000 ** 
Subtotal 259,038 27 
TOTAL 964,574 100 
*33.04 ac:res, 680,000 sq ft growzng sp~e~, 4081000 sq ft of polyhoust spiCt. 
**Less than half of l.S. 
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TABLE 2.--Land h11provl!lll!!lt Costs for a SiDa.ll and Large Container Nursery, U,S.D.A. Cluuuc Zone Su, 1982. 
Su.ll Contatner NurserY* 
Item Uut 
---------------------------·----
Grading 
Gradtng of land and pond top SOil rMOval, 
410.0 cu yd. per acre f ~.85 per cu. yd. 
Grad1ng 1nclud1ng cutting and hll1ng1 9(10 
cu. yd. per acre f Sl.7ll per cu. yd. 
Grading for pond 
Subtotal 
Tthng (water dratnagel 
30' cl!lll!!lt ptpt! f S12.50/ft. Installation 
labor f S8.6ll/ft. 
Subtotal 
Gravel JOg 
Production area WI thin polyhouw structures, 
20' x 200', 3' dtpth of t8 gr1111el = 37.04 cu. 
yd. per polyhouw or 37.04 ton t $11.9(1/ton 
acre 
acre 
foot 
deli uered and spread polyhouw 
Growtng area betWt!t!n polyhousr structures, 
4' depth of M gravtl = 49.38 cu. yd. or 
49.38 ton per 20' x 200' secuon 20' x 200' 
f S11.9()/ton delivered and sprud section 
Production ana excluding grass, grow1ng 
anas, pond - 4' dtpth of t4 gravel = 
532.4 cu. yd. or 532.4 ton per acre 
f $11.90 ton dthvertd and spread acrt 
Subtotal 
TOTAL 
Cost per 
IAII t 
(dollars) 
348.50 
1,530.00 
21.10 
440.78 
587.62 
6,335.56 
Quanu ty 
(unl ts) 
17.04 
17.04 
1,980 
51 
34 
6.94 
*17.04 acrts, 340 1000 sq ft grow1n9 space, 204,000 sq ft of polyhouse space 
**33.04 acres, 680,000 sq ft grow1n9 space, 408,000 sq ft of polyhoust space 
Total 
Cost 
(dollars) 
5,938 
26,071 
11,202 
43,211 
41,778 
41,779 
22,480 
19,979 
43,969 
96,428 
171,417 
Large Container NurserY** 
Quilltl ty 
(un1 ts) 
33.04 
33.04 
3,250 
102 
68 
14.05 
Total 
Cost 
(dollars) 
11,514 
50,551 
21,731 
83,796 
68,575 
68,575 
44,96ll 
99,015 
173,933 
326,304 
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TABLE 3.--Cos.t of Polyhoust Construction for I Slaall illd Largt Centatn•r ltlrwrp, u.s.o.A. CllU!IC bnt Stx, 1982 
SNll Contatntr ltlrwrl'* Lirgt Contamar ltlrwrl'** 
Cut par Cost par Total Total 
It• Polphoust Nulbtr of Cost Nueer of Cost 
!till (dollirS) (dollars) Polphousts (dolllrs) Polyhousts (dollars) 
Polyhous• fr-rk - 20' x 200' 
GalvilltZRd p1p1ng tnelud1n9 all nuts, 
bolts, pipt 1,440.00 1,440.00 51 73,440 182 146,880 
Wood - tnatRd wlu tt ptnR 
1-514' x 8' x 440' roucjlc:ut 3 !lfadtd 
or blttter 186.45 
4-2' x 4' x 8' rou~ t $2,49 9.96 
4-2' x 4' x 12' rough f $3,89 15.56 
4-1' x 6' x 8' rou~ t $1,85 7.40 
4-1' x 6' x 12' rough t t2.90 11.60 
5-2' X 2' X 8' flftllhed f $1,45 7.25 238.22 51 12,14!1 102 24,2!18 
Lilbor requu-ts 
100 hours 5.15*** 515.00 51 26,265 102 52,530 
--- ----
TOTAL 2,193.22**** 111,854 223,708 
t17 .04 acres, 340,000 511 ft !lfOWing sp~CR 1 204,000 511 ft of polphoust sp~CR. 
tt33.04 aerts, 680 1000 511 ft !lfOWing space, 4081000 511 ft of polphoust sp~CR. 
***Mtragt baste wagt bltfore withholding taxiS illd fnngn $4,30, taxes illd fnngn add 1!1.841 or $0,85 for 1 total of $5,15. 
***'*tt!lproxullttlp $0.55 p•r squart foot. 
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TABLE 4. Cost of lrngatlon Systee for a SiN.!! and Lat~ Nurstr,, U.S.D.A. Clluuc Zont Su, 1982 
--------------
Slall Conta1ntr Nurmyi Lar~ Conta1ntr Nurstryilr 
Cost Ptr Total To til 
Unit Quanti t~ Cost Quantuy Cost 
I teta Unit (dollars) Nttdtd (dollars) NHdtd (dollars) 
--------
lnground Jrngitlon Syst111 
8' p1pr, PVC foot 3.81 2,330 8,877 4,930 18,783 
6' pipe, PVC foot 2.45 240 588 150 3fjl 
4' plpt, PVC foot 1.37 2,230 3,055 4,300 6,480 
2' p1pt1 PVC foot .48 570 274 1,116 536 
Addl tlonal ttqUHtd tqUlplltllt 1 Htllllttd 
at 20% of p1pe valut 2,559 5,233 
lnstal!auon cMrgts 
for 6' and 8' plpt foot 3.00 2,570 9,560 5,080 18,898 
for 2' illd 4' p1pe foot 4.96 2,800 13,888 5,416 Z',Si3 
Subtotal ( 1nground ungatlon systea) 38,801 n,1ro 
Abovr Ground lrrlgauon Syst111 
1. Polyhoust structurts 
1-frnt frH ~drillt 1' t $44.75 
200 ft of 1' PVC plpt f $0.2fi/foot 
= $52.00 
lnstalbuon labor/para, Htllllttd 
at :lOX of plpt cost = S15.60 
10-rouung spnnkltn, n1nb1rd 
14-llh stnts, S/64' nontll 
• $9.60 • $96,00 polyhoust 208.35 51 10,626 102 21,252 
2. AdJiiCtilt grow1ng ilrtl to polyhoust 
1-frost frH ~drillt 1 1' f $44.75 
200-ft-1' PVC p1pe t $0,2fi/foot 
• $52.00 
Installation labor/parts, Htllllttd 
at 401 of ptpt cost = S20.80 
10-rotaung spnnkltrs, Ra1nb1rd 200' X 20' 
14-\lh srnrs, S/64' noults grow1ng 
f $9.60 • S%,00 spiCtS 
10-n srs, couples staits t $4,40 betwHn 
= $44.00 polyhouSH 257.55 34 8,757 102 17,513 
Subtotal (above ground lttlgitlon systa) 19,383 38,76:1 
TOTAL (Not 1nc:lud1ng well and PiliP) 58,184 115,m 
Cost of well 21,518 21,518 
Cost of pu.p 18,567 18,567 
TOTAL for 1rngauon systte 98,269 1$,010 
---------------------
-------· 
*17 .04 .errs, 340,000 sq ft grow1n9 sp.et, 264,000 sq ft of polyhouse spliCI 
ti33,04 .errs, 680 1000 sq ft growug sp1Ct1 408,000 sq ft of polyhouse spiCI 
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TABLE 5. Spec1fi~auons and Costs of lnstall1ng a 75 H.P. Electnc: Wtll Pu.p and an 80 Foot Wtll, U.S,O.A. CJ.iaatic: Zone 
SIX 1 1982. 
------------------------------· 
Total Cost 
Spec1 fl cat! ons (dollus) 
------
1'1111!1 - above ground, 75 HPt linMhlft, lB,OOORI'tl 
BK1 c tlectric 10tor 3,024 
01 schargt head • 8' X 1' ~llar 904 
St~ndard 10' length, 1nner ~l- 1 80' depth 1,006 
P1pe and suction PIPt 2,269 
Pullp boWl assably ·3 Stigt, 12' PIRIII 2,071 
A11 hne guage 711 
Wtll seal, wtll phtt1 ctMnt 646 
Electrical tqUipMIIt 807 
Installation fee 807 
R1ght angle geaar dnvt, auxiliary power source 
us1 ng a tractor 2,830 
Subtotal 14,434 
+ Frt1ght f lOS 1,443 
+ Bu1lding 2,690 
Total ~st for PIIIPr including shtlter 18,567 
Wtll Onlltng 
Casting dl-ttr 1 16' 0.0, 21,518 
Total ~st for wtll 21,518 
TOTAL 40,085 
*A 75 H.P. p-.. can supply 900 gallons per •inutt of wattr 1t 65 psi given the sptcificltions and sltt locttion. 
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TABLE 6.--Capaclty 1n ~r of Plllllts and Cipltal Requtr!d per Salabl~ Plant Capac! ty by Spacag for a Saallt 
Contatner Nursery 10 U.S.O.A. Clutatlc Zone Su, 1982. 
Growtng Cycle Spactng Productun factors 
-------------------------- ---------------------------... -------
Ftrst Second Second Capt tal 
Grow1ng Year Growtng Year Total Salable Requtrt!lltlltS 
Season Over- Season Over- Plants tn Plants per per Salable 
On-center lohntenng On-center Wmtenng Product! on Ynr Plant Capac1 W 
Group (Inch) (Inch) (Inch) (Inch) (units) (URI ts) (dollars) 
1 - Jun 1 per us 9 9 15 12 53,120 25,600 4.63 
11 - Cotoneaster 12 9 15 15 43,095 20,736 5.72 
Ill - Taxus 9 9 18 15 41,750 20,085 5.90 
IV - Vtburnum 12 12 21 15 33,655 16,185 7.33 
V - Rhododendron 12 12 18 18 27,125 13,050 9.09 
Totals 198,745 95,650 6.20 
----------
tTotal Nursery - 17.04 acres, 340 1000 sq ft of growtng space, 204 1000 sq ft of polyhouse space. Each group of plants would 
occupy 20 percent of the grow1n9 (60,000 sq ft) and polyhouse (40,800 sq ft) space. 
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TABLE 6a.--Ci!I~City 1n ~r of Plants and Ci!lltal Requmd per Salable Plant Capac:ny by Spac:1ng for a Large* Conta1ntr 
Nursery 1n U.S.D.A. Climatic: Zone SIX, 1982. 
------------------------- -----------------------------------
Growing Cycle Sp~e1ng Production factors 
------------------------- ---------------------
F'1rst Second Second Capl tal 
Growing Year Growug Year Total Salable RequJrl!lllllts 
Season Over- Season Over- Plants 1n Plants per per Salable 
On-center W1ntermg On-c:enter W1ntenng ProductiOn Ytir Plant Cip~e1 ty 
Group (Inch) (Inch) (Inch) (Inch) (URl ts) (units) (dollars) 
..... ------------·-------------
I - Jumperus 9 9 15 12 107,900 52,000 3.71 
II - Cotoneaster 12 9 15 15 ~.180 41,455 4.65 
Ill - Taxus 9 9 18 15 83,505 40,165 4.80 
IV - V1burnU11 12 12 21 15 67,320 32,380 5.96 
V - Rhododendron 12 12 18 18 54,255 26,095 7.39 
Totals 399,1611 192,095 5.02 
tTotal Nursery - 33.04 acres, 680,000 sq ft of growing sp-, 4081000 sq ft of polyhoust sp-. Each group of plants would 
occupy 20 perc:ent of the growing (1361000 sq ft) and polyhoust (81,6110 sq ft) space. 
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TABLE 7. ~nual Fixed Co~ts (Dollars) for a SNll* Contamer Nursery U.S.D.A. Cliuuc Zont Six, 1982 
Jnsuranct 
Ita DescriptiOn Dtprtciationtt lnttri!St**it and Taxes Total 
----------------- ------------
Land lk\illpTOVtd !and 4,739 631 5,370 
f liDIJrOVIIItlltS Grading, tiling, gravtling, pond 8,571 25,713 3,428 37,712 
Subtotal 8,571 30,452 4,059 43,082 
Building! 
Offlct and rHtrOOIII 211' X 40' 1,1211 3,~ 568 5,048 
Potting and packing shtd 40' X 50' 1,800 5,400 913 8,113 
Hachinery storage and shop 40' X 50' 1,800 5,400 913 8,113 
Polyhouse structures 200' X 20' 10,066 16,m 2,835 2!1,678 
Subtotal 14,786 30,937 5,22!1 50,952 
HIC!lintry and Equip!ltllt 
Tractor, 60 HI' 60 HP 1 gM futl wlfront·tnd loadtr 1,440 2,400 73 3,913 
Tractor 1 28 HP 28 HP, gas futl 1,085 1,808 55 2,948 
Hanurt sprtadtr 130 bu capac:i ty 192 32U 10 522 
Wagon 4-YIM! 414 690 21 1,125 
lrngatlon pt~~~p/w.H 75 HP 1 tltctr i c PIIDP 1,804 6,013 182 7,999 
lnground irrigation syst• PVC piptlsprinkltrs 1,948 :1,820 176 7,~ 
Abov. ground irngation systs PVC pipt/sprinkltn 3,489 2,908 88 6,48:5 
Ftrtlliztr injtctor 200 gal injtctor 1,170 975 30 2,17!5 
Airbllst spraytr 300 gal 1 on trailtr 894 1,043 36 1,m 
Forklift 3,000 lb lift, .xt•rior-ust whHls 2,160 3,600 109 5,869 
Truck 112 ton pickup 1,440 1,2110 36 2,67' 
Pallets Wooden 1,047 628 1,675 
Hindtooh Hi SCIPllintous 200 150 35e 
Subtotal 17,275 27,555 816 45,646 
General Ovtrhtld 
Utili ties Ttlitphont, tltctric:, gas heat 5,325 
Li c:ensts and bonds 375 
Gfntral rtpliTI and lliiRttnlllct Buildings, grounds 6,140 
Adlltrti sing and printing 1,050 
lnsuranct, ptrsonnel Worlultn's COIIP·• FICA, health, une~~~p. 19,060 
Travel and othtr 1,500 
ProfHsional ftH 75 
Adl1nistrativt and Han~g~Mt~t Cltrical, optrator, suptrvisory, 
labor and offict wppliH 60,500 
Hi sctllantous 1,000 
Subtotal 95,0.25 
Interest on Gtntral Ovtrhead, COIIpoundtd at 1:1¥ ptr ann• 
lnsuranct, and TuH for 6 110nths 7,SSS 
Total ~nual Fixtd Costs 242,590 
t17 .04 acrH, 340,000 sq ft growing spact1 204,000 sq ft of polyhouw spact. 
**Dtprtciation was estillited by dividing initial cost adjusttd for salv~ge value, by the years of ustful life. 
***lnttrHt costs wtrt estiuttd by IUl tiplying the initial valut of land, building, equipMRt 111d uc:hintry by the inttrest 
rate, 151 per 111n ... 
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TASLE 7a, Annual rlXtd Costs (Dollars) for a Lar9f* Contalntr Nurwry U.S.J),A, ClliUtlc Zone Su, 1982 
lnsurlllct 
Itl!ll Descnpuon Deprecuuon** lnttrtst*** and Taxes Total 
-----------------------·----- ------------·--------
Land 
t IlftllrOVI!Mfl!S 
Subtotal 
8u1ld1ngs 
OffiCI! and rtstrooes 
Potting <¥1d paclung 5htd 
Haclunery storage and shop 
Polyhouse structures 
Subtotal 
Hicluntry and Equ1pmtnt 
Tractor, 60 HP 
Tractor, 28 HP 
Hillurt sprtadtr 
W<190n 
I mgau on p~Aitll 
Inground ITrtgatton systl!ll 
{lbove ground un gatt on systl!ll 
FerttliZtt IR]tctor 
AHblast spraytr 
Forklift 
Truck 
Pallets 
Handtools 
Subtotal 
General Overhead 
Utllltlts 
L1 censes illd bonds 
General repalts and aa1ntenanct 
Aduertts1ng and pnntlng 
Insuranct, ptrsonnel 
Tra~~tl and other 
Proftssunal f tts 
AdD1n1StntJvtt ill!d llilliJ91Ment 
H1 sctllillltoUs 
Subtotal 
Interest on General Overhead, 
lnsuranct, ill!d Tues 
Total Annual FJXtd Costs 
Umaproved land 
Gradmg, ttllng, gra<~tllng, pond 
20' X 40' 
40' X 50' 
40' X 50' 
200' X 20' 
60 If' 1 gas futl wlfront-end loldtr 
28 HP, gas futl 
130 bu capacity 
4-whttl 
75 If', •ltc:tnc PiliP 
PJC ptptlspnnklers 
PJC p1ptlspnnklen 
200 gal IDJtetor 
300 gal, on tratltt 
31000 lb 11 ft 1 tXttttOr""IIW whtttls 
112 ton p 1 ckup 
Woodttn 
Hnctllanton 
Ttlephone, tltc:tnc:, gas heat 
8u1ld1ngs, grounds 
Worlllfii'S coap. 1 FII:A, health, URI!IIP• 
Cltr1cal1 operator, suptrvtsory, 
labor and ofhct supplln 
Colllpoundtd at 1~ ptr anniD 
for 6 aonths 
t17.04 acrts1 340 1000 sq ft grow1ng spact, 204 1000 sq ft of polyhouw spact. 
16,315 
16,315 
1,120 
1,800 
1,800 
20,134 
24,854 
1,440 
1,085 
192 
828 
1,804 
3,858 
6,978 
1,170 
8!14 
2,160 
2,880 
2,037 
400 
25,726 
9,169 1,223 10,392 
48,946 6,526 71,787 
58,115 7,749 82,179 
3,360 568 5,048 
5,400 !113 8,113 
5,400 913 8,113 
33,5 5,671 59,361 
47,716 8,065 80,635 
2,400 73 3,!113 
1,808 55 2,948 
320 10 522 
1,380 42 2,250 
6,013 182 7,999 
11,574 3SO 15,782 
5,815 176 12,969 
975 30 2,175 
1,043 36 1,973 
3,600 109 5,869 
2,400 73 5,353 
1,222 3,259 
300 700 
38,850 1,136 65,712 
7,990 
~ 
10,~ 
1,575 
31,420 
2,250 
115 
93,500 
2,000 
150,000 
12,521 
391,047 
**J)eprectatton was ntltuted by d1Y1d1ng 1ni ttal cost adJUSted for salvage valut, by the years of useful bfe. 
***lnttrest costs wtrt ntttuttd by 11Ulttply1ng tht 1n1 Ual valur of land, butldtng, equtplttllt and ucluntry by tht uttrest 
rate, l!ill ptr annua. 
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TABLE 8.--Annual Vartable Costs (Dollars) for Group I Plants (Jun!ptrus) for a i:lllall* Conta!ntr Nurstry 1n U.S.D.A Cllmitlc 
Zone SlX, 1982. 
_____________________________ ,...,.. ____ ... ________ .,. ______________________________________ ..,. ____________ ,.. _________ 
Cost per Total Vanable 
I tl!l Oescn p t ion Unit Unl t Quant! ty Cost ________________ ..., ________________________________________________________ 
Hatertals 
Ccnta1ner t2, 8 1/2' x 8' copolyaM propylene each 0.29 26,885.00 7,797 
So1l muturf Har!ilood bark, sand, nutnents cu yd 31.00 215.20 6,671 
L1ners 2-year 6·7' liner each .95 26,885.00 25,~1 
Polyethylene film 4 1111 wh1te, 32' x 225' each 107 .oo 10.20 1,091 
Stnp tags 5/8' x 7' plastic strip tag each .02 25,600.00 512 
Chemicals Dxadiazon 46 (Ronstar) (herbicide) pound .90 292.00 263 
Benomyl 50 HP (Benlate) (fungicide) pound 10.00 6.00 60 
Dellletron 6 (Heta-Systox-11) (Insecticide) ounces .71 52.00 37 
Cyhexatin 50WP (Kelthane) (miticide) pound 22.25 1.50 33 
Chlorothalonil 10H cu ft (Termil) canister 1.90 60.20 114 
(fungi c1 de) 
05mocott 8-9 IDO (18-6-12) pound .86 3,631.60 3,123 
Urea 45-G-G (fertilizer) pound .13 2,628.40 342 
Glyphosate (Roundup) (htrbicide) quart 16.60 2.80 47 
Subtotal 45,631 
Haclunery and EqutpHC\t 
Tractor, 60 HP hour 15.85 26.60 422 
Tractor, 28 HP hour 4.92 103.40 509 
Hanurt spnader, 130 bu hour 1.58 8.60 14 
Ha<JOn, 4-wheel hour 0.53 155.60 82 
Irngation/well, pump 75 HP hour 6.65 147 .oo 978 
Inground irrigation systa hour 1.~ 147.00 226 
Above ground irrigation systf!ll hour 3.09 147.00 454 
Fertilizer injector hour 4.33 24.00 104 
Airblast sprayM hour 23.98 3.20 77 
Forklift hour 6.59 26.00 171 
1/2 ton pick-up truck hour 8.51 75.00 638 
Subtotal 3,675 
Labor 
Labor hours hour 5.15** 2,044.00 10,527 
Related labor hours hour 5.15 409.00 2,106 
Sub to tal 12,633 
Interest Charge on Computed at 1~ on an annual percent 7.5 61,875.00 4,641 
Operating Ci!ll tal basis for 6 110n ths (0.075) 
Total Annual Variable 
Costs 66,580 
Annual Variable Cost 
per 12-15 Inch 
Salable Plant 2.60 
-------------------------------
*Total Nursery - 17.04 acres, 340,000 sq ft of growing space, 204,000 sq ft of polyhoust space. 
Group I Plants - 68,000 sq ft of growtng space, 40 1800 sq ft of polyhouse space, 251600 12-15 inch salable 
plants per year. 
**Average basic wage btfore withholding taxes and fringes $4.30, taxes and fringes add 19.84% or $0.85 for a total of $5.15. 
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TABLE Sa.--Annual Vanablt Costs (Dollars) for Group I Plants (Junlptrus) for a Largr* Conta1ntr Nurstrl' 1D U.S.D.A. Cl!llatiC 
Zone SIX, 1982. 
-------------------------------- -------------... -------------
Cost per Total Var1 able 
!teo Descnpuon Unit Unit Quantity Cost 
--------------------------------------------------------------------
Hatenals 
Conta1ner t2, 8 1/2' x 8' copolyur propylene tach 0.29 54,635.00 15,844 
So1l mixture Hara,ood bark, sand, nutnents cu yd 31.00 437.00 13,5<17 
L1ners 2-year 6·7' 11 ner each .95 54,635.00 51,903 
Polyethylene filii 4 1111 whltt1 32' X 225' tach 107.00 2fl.40 2,183 
Stnp ti9S S/8' x 7' plastic stnp tag each .02 52,000.00 1,040 
Cht111Cals Oxad1azon 4G (Ronstar) (herbiCide) pound .90 597.00 537 
BenOIII\'1 50 liP (Ben!atel (fung1e1de) pound 10.00 12.40 124 
Detitron 6 (Heta-Systox-+1) ( lnsettlclde) ounces .71 106.00 75 
Cyhexaun 50WP (Kel thane) (au tiel de) pound 22.25 3.20 71 
Chlorothal.on~l 1011 cu ft (TeTall) CaniSttT 1.90 122.00 232 
(fungiCide) 
Oslocott 8-9 110 (18-6-12) pound .86 7,316.60 6,344 
Urea 45-G-D (ferullztr) pound .13 5,043.40 656 
Glyphosate (Roundup) (htrblclde) quart 16.60 5.60 ~ 
Subtotal 92,649 
Hactnnery and Equipment 
Tractor, 60 HP hour 15.85 54.00 856 
Tractor, '28 HP hour 4.92 210.00 1,033 
Hanurt spreidRT, 130 bu hour 1.58 17.40 27 
Wagon , 4'1htl hour 0.53 316.00 167 
lrngatlonlwell, PIIIIP 75 HP hour 6.65 200,40 1,333 
lnground ~rngauon systBI hour 1.54 200.40 309 
Above ground ~rngauon systa hour 3.0!1 200.40 619 
Ftrt11ntr InJector hour 4.33 36.00 156 
Aublast sprayer hour 23.!18 6.60 158 
Forklift hour 6.5!1 52.80 348 
112 ton p!ck•up truck hour 8.51 150.00 1,276 
Subtotal 6,282 
Labor 
Labor hours hour 5.15** 4,045.00 20,832 
Related labor hours hour 5.15 809.00 4,166 
Subtotal 24,9fi 
Interest Charge on Collputed at 1~ on an annual percent 7.5 123,795.00 !1,285 
Operating Cap1 tal baSIS for 6 IIOnths (0.075) 
Total Annual Vanablt 
Costs 133,214 
Annual Vanable Cost 
per 12-15 Inch 
Salable Plant 2.56 
------
*Total Nursery - 33.0~ acres, 680,000 sq ft of grow1n9 space, 4081000 sq ft of polyhouse space. 
Group I Plants - 136,000 sq ft of grow1ng space, 81,600 sq ft of polyhouse space, 52,000 12-15 1nch salable 
plants ptr ytar. 
**Average baslt wagt btfort withholding taxes and fnnges $4.30, taxH and fnnges tcld 19,84ll or $0,85 for a total of $5.15. 
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TABLE 9.--Annual Varublt Costs (Dollars) for Group II Plants (Cotoneaster) for a Small* Container Nursery 1n U.S.O.A. 
Clunauc Zone Su, 1982. 
-------------------------------------- --------------
Cost per Total Varuble 
ltl!lll Oescn p t1 on Unit Unit Quantity Cost 
--------------------------------------------------------------
Hatenals 
Container t2, B 112' X a• copo!yml!r propyll!nt nell 0.29 21,820.00 6,328 
Soll 11uture Harcilood bark, sand, nutnents cu yd 31.00 174.56 5,411 
L1nen 2-year 6-7' liner each .85 21,820.00 18,547 
Polyethyltlle film 4 1111 wh1 te, 32' x 225' each 107.00 10.20 1,091 
Therul blaniet 4 - 114' 80' x 225' per house each 775.00 1/3 (10.20)** 2,635 
Stnp la<JS 518' x 7' plastic stnp ta<J each .02 20,730.00 415 
Che111cals Oxadazon 46 (Ronstar) (herbiCide) pound .91) 292.00 263 
Ben01111l 50 WI' (Benlate) !fung1c1del pound 10.00 6.00 60 
Oenlttron 6 (Httn-Systox-11) ( usectlclde) ounces .71 52.00 37 
Cyhexaun 50WP (Kelthanl!) (llll!Cidt) pound 22.25 1.50 33 
Chlorothalon1l 1011 cu ft (Tmul) canater 1.90 60.20 114 
(fung1c1de) 
Osmocote 8-9 110 (18-6-12) pound .86 3,425.58 2,946 
Urea 45-D-0 (ferulner) pound .13 2,628.40 342 
Glyphosatt (Roundup) (htrblcldt) quart 16.60 2.80 46 
Subtotal 38,268 
Hach1nery and Equ1paent 
Tractor 1 60 HP hour 15.85 26.60 422 
Tractor 1 28 HP hour 4.92 103.40 509 
Manure sprtader, 130 bu hour 1.58 8.60 14 
Wagon, 4~1 hour 0.53 155.60 82 
lrngatlonlwtll, pump 75 HP hour 6.65 147.00 978 
lnground ITflgaUon systa hour 1.54 147.00 226 
Above ground 1rngauon syste11 hour 3.09 147 .oo 454 
Ferulntr InJector hour 4.33 24.00 104 
Anblast spraytr hour 23,98 3.20 77 
Forklift hour 6,59 26.00 171 
112 ton pick-up truck hour 8.51 75.00 638 
Subtotal 3,675 
Laoor 
Labor hours hour 5.15*** 1,622.00 8,353 
Relattd labor hours hour 5,15 324.40 1,671 
Subtotal 10,024 
I ntenst Charge on Coalputed at 151 on an annual percent 7.5 53,868.00 
4,040 
Operating Cip1 tal basiS for 6 JDOnths (0.075) 
Total Annual Vanable 56,007 Costs 
Annual Vanable Cost 
ptr 12-15 Inch 2.70 Salable Plant 
*Total Nursery - 17.04 acres, 3401000 sq ft of growug space, 204,000 sq ft of polyhouse space. 
Group 11 Plants- 68,000 sq ft of grow1ng space, 40 1800 sq ft of polyhoust space, 20,730 12-15 mch salable 
plants per year. 
**Therllll blankets would be used for thrll! seasons. 
***Average basic wege btfore w1thhold1ng taxes and fringes $4.301 taxes and fnnges add 19.8411 or $0,85 for a total of $5.15. 
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TABLE 9a.--Annual Vanablt Costs (Dollars) for Group ll Plants (Cotoneaster) for a Lar91'* Connmer Nursery 1n u.s.O.A. 
Cl1mat1c Zone Su, 1982. 
Item Descnptlon Unit 
11atenals 
Conta1ner t2, 8 112' x 8' copolyHr propylene each 
So1l muture Harci.lood bark, sand, nutnents cu yd 
Liners 2-year 6-7' l1ner each 
Polyethylene f1l11 4 11111 wh1 te, 32' x 225' each 
Thermal blanket 4 - 1/4' at)' X 225' per house each 
Stnp tii<JS 518' x 7' plastic stnp ta9 each 
Chen11cals Oxaduzon 4G (Ronstar) (herbiCide) pound 
BenOIIIYl 50 .u> (Benlate) (fungicide) pound 
Deraetron 6 (tit'ta-Systox-11) (Insecticide) ounces 
Cyhexaun 50WP (Kelthane) (mitiCide) pound 
Chlorothalonll 1011 cu ft (TeriiJl) can!Sttr 
(fungiCide) 
Osmocote 8-9 1110 (18-6-12) pound 
Urea 45-D-D (fertilizer) pound 
Glyphosate (htrblctde) quart 
Subtotal 
11aclunery and Equ1peent 
Tractor, 60 HP hour 
Tractor, 28 HP hour 
Manure 59rtader, 130 bu hour 
Wagon, 4"Wleel hour 
lrngauonl0111ll, PIJIIIP 75 HP hour 
Inground ITT!gatlon syst111 hour 
Above ground ITTigauon syst111 hour 
Fertilizer IR)tctor hour 
AITblast sprayer hour 
Forkl!ft hour 
1/2 ton pick-up truck hour 
Subtotal 
Labor 
Labor hours hour 
Related labor hours hour 
Subtotal 
lnteri!'St Charge on Computed at 1~ on an illnual percent 
Operating Cap! tal bas1 s for 6 months 
Total Annual Varublt 
Costs 
Annual Vanable Cost 
per 12-15 Inch 
Salable Plant 
----------
Cost per 
Unit 
0.29 
31.00 
.85 
107.00 
775.00 
.02 
,9(1 
10.01) 
.71 
22.25 
1.9(1 
.86 
.13 
16.60 
15.85 
4.92 
1.58 
0.53 
6.65 
1.54 
3.09 
4.33 
23.98 
6.59 
8.51 
5.15*** 
5.15 
7.5 
(0.075) 
Quantity 
46,635.00 
347 .OS 
43,635.00 
20.40 
Total Vanable 
Cost 
12,654 
10,760 
31,090 
2,183 
1/3 (20 .40)** 5,270 
41,455.00 829 
597.00 537 
12.40 124 
106.00 75 
3.20 71 
122.00 232 
6,850.00 5,891 
5,043.40 656 
5.90 93 
76,465 
suo 856 
210.00 1,033 
17.40 27 
316.00 167 
200.40 1,333 
200.40 309 
200.40 619 
36.00 156 
6.60 158 
52.80 348 
150.00 1,276 
6,282 
3,245.00 16,712 
649.00 3,342 
20,054 
106,597 .oo 7,995 
110,796 
2.67 
*Total Nursery - 33.04 acres, 681l,OOO sq ft of grow!Rg space, 408,000 sq ft of polyhouse space. 
Group II Plants - 136,000 sq ft of grow1ng space, 81,600 sq ft of polyhouse space, 41,455 12-15 1nch salable 
plants per year. 
**Thermal blankets would be used for three seasons. 
***Average baste wage before w1thholdtng taxes and fnnges $4,30, taxes and frJRges add 19.84¥ or so.as for a total of $5.15. 
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TABLE 10.--11nnual Varub.le Costs (Dollars) for Group Ill Plants (Tuus) for 1 Sltill* Container Nursery u U.S,!),A, 
Zone Su, 1982. ClJIIiltiC 
-----------------------------------------------------------
ltl!ll Descnptlon Uut 
Cost per 
Unit Quanu ty Total~:pab.le 
--------·---- ------------
--------
Hatenals 
Contauer t2, 8 112' x 8' copolyt~~tr propylene tach 0.29 21,140 .oo 6,131 So1l muture P1ne bark, sand, nutnents cu yd 33.00 169.20 5,584 L1 ners 3-yeilr 6-7' 11 ner filCh 1.25 21,140.00 26,425 
Polyethylene filii 4 a1l wtu te, 32' x 225' each 107.00 10.20 1,091 
Strip la<JS 518' x 7' plistlc stnp ug each .02 20,085.00 402 
Ch•ucals Oxa<bazon 4G (Ronstar) (herbiCide) pound .90 292.00 263 
8en011yl 50 WP (Stnlattl (fung1c1~) pound 10.00 6.00 60 
0-tron 6 (11etra-Systox-H) (lnstetiCide) ounces .71 52.00 37 
Cyhexaun SOWP (Kel thane) (au tiel de) pound 22.25 1.50 33 
Chlorothaloul 1011 cu ft (TtTIDil) caruster 1.90 60.20 114 (fungiCide) 
Lesco 3-4 110 (20-6-12)+Ft pound .so 5,707 .so 4,566 
Urea 45-0-D (fertllmrl pound .13 2,628.40 342 
GlyphoSiltt (Roundup) (herbicide) quirt 16.60 2.80 47 
Subtotal 45,095 
11adunery and Equ1pt11t11t 
Trac:tor 1 60 II' hour 15.85 26.60 422 
Tractor, 28 HI' hour 4.92 103.40 509 
Hanurt spreader 1 130 bu hour 1.58 8.60 14 
Wagon 1 4-whetl hour 0.53 155.60 82 
lrngauonlwtl1 1 PUIIfl 75 II' hour 6.65 147.00 978 
lnground 1rngauon syst• hour 1.54 147.00 226 
Abovt ground 1rngat1on syst• hour 3.09 147.00 454 
Feruluer InJector hour 4.33 24.00 104 
AnblHt sprayer hour 23.98 3.20 77 
Forklift hour 6.59 26.00 171 
112 ton p1ck-up truck hour 8.51 75.00 638 
Subtotal 3,675 
Labor 
Labor hours hour 5.15** 11673.00 8,616 
Related labor hours hour 5.15 335.00 1,725 
Subtotal 10,341 
Interest Charge on Colputed at 1511 on an annual ptrctllt 7.5 581996.00 41425 
Operating Cap1 tal baSIS for 6 1110nths (0.075) 
Total Annual Vanab.lt 
Costs 63,536 
Annual Vanab.lt Cost 
per 12-15 Inch 
Salable Plant 3.16 
*Totalltlrsery - 17.04 ac:res1 340,000 sq ft of grOWJng spa, 204,000 sq ft of polphouw space. 
Group Ill Plants - 681000 sq ft of grow1ng spa, 40 1800 sq ft of pol9house space, 20,085 12-15 1nch salable 
plants per ytar. 
**Average bas1c wage befon withholding taxes and fnnges S4.30, taxes and fnnges add 19.84X or $0,85 for a total of $5.15. 
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TABLE lOa.-Annua.l Vanablt Costs (Dollars) for Group !II Plants (laxus) for a Lar9f* CootaJner Nursery 10 U.S.D.A: CliJDGtiC 
Zone SIX, 1982. 
---------------·------------------------------------------------------------------.. ---------
Cost per Total Vanable 
I tl!lll Descnptlon Unit Unit Quantity Cost 
----------------------------------------------------------------------------
Hatenals 
Container t2, 8 1/2' x 8' copol}'Hr propylene eiCh 0.29 42,280.00 12,261 
So1l IIIIXture P1ne bark, sand, nutnents Cll ~d 33.00 338.411 11,168 
L1ners 3-year 6-7' 11 ner eiCh 1.25 42,280.00 52,850 
Pol~ethylene f1l11 4 11111 wh1 te, 32' x 225' eiCh 107 .oo 20.44) 2,183 
Strip ta'35 518' x 7' plastic stnp tag eiCh .02 40,165.00 803 
Cherucals Oxad1azon 4G (Ronstar) (herbiCide) pound .90 597.00 537 
BenOIIjll 50 WI' (Beolate) (fungiCide) pound 10.00 12.40 124 
Demetron 6 (Heta-Systox-1'1) (Insecticide) ounces .71 106.00 75 
Cyhexatln 50WP (Kel thane) (lin t1c1de) pound 22.25 3.20 71 
Chlorothalon11 1011 cu ft (Termll) can1ster 1.90 122.00 232 
(fungiCide) 
Lesco 3·4 1110 ( 20-6-12) pound .80 11 ,415.&0 9,132 
Urea 45-6-0 (fertilizer) pound .13 5,043.40 656 
Glyphosate (Roundup) (htrbmde) quart 16.60 5.&0 93 
Subtotal 90,185 
Hachl nery and EquJpMnt 
Tractor 1 60 HP hour 15.85 54.00 856 
Tnc:tor 1 28 HP hour 4.92 210.00 1,033 
Manure sprtader, 130 bu hour 1.58 17 ,44) 27 
Wagon , 4-wheel hour 0.53 316.00 167 
I mgatl on/well, PUIIP 75 HP hour 6.65 200.44) 1,333 
lnground ITTJgatlon systl!ll hour 1.54 200.44) 309 
AboYe ground Hngauon systa hour 3.09 200.40 619 
fertiliZer lnJtetor hour 4.33 36.00 156 
AI rblast sprayer hour 23.98 6.&0 158 
forklift hour 6.59 52.80 348 
1/2 ton pick-up truck hour 8.51 150.00 1,276 
Subtotal 6,282 
Labor 
Labor hours hour 5.15** 3,346,00 17,231 
Related labor hours hour 5.15 669.00 3,445 
Subtotal 20,676 
Interest Charge on Colllpu ted at 1~ on an annual percent 7.5 117,009.00 8,776 
Operating Cap! tal bas1s for 6 110nths (0.075) 
Total Annual Vanable 
Costs 125,919 
Annual Van able Cost 
per 12-15 Inch 
Salable Plant 3.14 
tTotal Nursery - 33.04 acres, 680,000 sq ft of growtng space, 408,000 sq ft of polyhouse space. 
Group Ill Plants - 136,000 sq ft of growing space, 81,600 sq ft of polyhoun space, 40,165 12-15 1nch salable 
plants per year. 
**AIIerage baste: wage before w1thhold1ng taxes and fnnges ~4.30 1 taxes and fnnges add 19.84% or $0.85 for a total of $5.15. 
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TABLE ll._,:'!nnual Vanable CDsts (Dollars) fDr Group IV Plants (VIburnua) for a S.al.lt Conu1ntr Nurstry 1n U.S.D.A. CllllitiC 
Zone Su, 1982. 
----------------------------------- ----------------------------
Cost ptr Total Vanable 
ltera Descnptlon Unit Unit Quantity Cost 
----------------------------------- ------
11atenals 
Contauer t2, 8 112' x 8' copoly~~tr propylene tach 0.29 17,040.00 4,"'2 
So1l m1xture Har!ioiood bark, sand, nutnents cu yd 31.00 136.32 4,226 
L1ners 2-year 6-7' h ntr each 1.00 17,040.00 17,040 
Polyethylene fll.lll 4 1111 white, 32' x 225' tach 107.00 10.20 1,091 
Stnp tags 518' x 7' plasuc stnp tag tach .02 16,185.00 324 
Che11ucais Bxad1azon 4G (Ronstar) (herbiCide) pound .90 292.00 263 
BtnOIII'l SO If' (Btnlate) (fungiCide) pound 10.00 6.00 60 
0-tron 6 (Hetra-Systox-!1) (InsectiCide) ounces .71 52.00 37 
Cyhtxaun 50WP (Kel thane) (Ill tmde) pound 22.25 1.50 33 
Chlorothalon1l loti cu ft (Termll) cannter 1.90 60.20 114 
(fungiCide) 
Osllocott 8-9 110 (18-6-12) pound .86 2,674.42 2,31l0 
Urea 45-0-o (ferullztr) pound .13 2,628.40 342 
Glyphosate (Roundup) (herbiCide) quart 16.60 2.80 46 
Subtotal 30,818 
11actuntry and Equ1p11111t 
Tractor, 60 II' hour 15.85 26.60 422 
Tractor 1 28 HP hour 4.92 103.40 509 
11anun spreader, 130 bu hour 1.58 8.60 14 
Wason, 4-wheel hour 0.53 155.60 82 
lrngauonlwtll, ptlllfl 75 HP hour 6.65 147.00 978 
lngrovnd 1rngauon systa hour 1.54 147.00 226 
Above ground ~rngauon systa hour 3.09 147.00 454 
Ferttluer lftJtctor hour 4.33 24.00 104 
A1 rblast sprayer hour 23.98 3.20 77 
Forklift hour 6.59 26.00 171 
112 ton p1ck·up truck hour 8.51 75.00 638 
Subtotal 3,675 
Labor 
Labor hours hour 5.15** 1,348.00 6,"'2 
Related labor hours hour 5.15 270.00 1,391 
Subtotal 8,333 
Interest Charge on r,..,vted at 15'¥ on an annual ptrcent 7.5 42,762.00 3,207 
Openung i:apltal baSIS for 6 110nths (0.075) 
To tal Annual Van able 
Costs 46,033 
Annual Vanable Cost 
per 18-24 Inch 2.84 Salablt Plant 
*Total Nursery - 17.04 acres, 340,000 sq ft of grow1ng space, 204,000 sq ft of polyhouse space. 
Group IV Plants - 68 1000 sq ft of growing space, 40 1800 sq ft of polyhouse space, 16,185 18-24 1nd1 salable 
plants per ytar. 
**Avtrage buu~ wage before withholding taxes and fnnges $4,31), taxn and fnnges add 19.841 or $0,85 fu a total of $5,15. 
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TABLE lla.·-Annual Vanablt Cnts (Dollars) for Group IV Plants (VJburna.) for aLar~ CDnt;unrr Nurser~ 1n U.S.fi.A. 
Clunauc Zone S1x, 1982. ____________ .,. _________________ 
-----------------
Cost per Total Vanable 
Item Descnpuon 1.1111 t !»It Quantny Cost 
---------------------------------- ----------
Hatenals 
Container t2, 8 1/2' x 8' copolyur propyltnt tac:ll 0.29 34,085.00 ,,885 
So1l nuxturt }gr!Wiod bark, sand, nutntnts cu yd 31.00 272.68 8,453 
L1ntrs 2-ytar 6-7' h ner tac:ll 1.00 34,085.00 34,085 
Polyethyltne fill 4 a1l wh1 te, 32' x 225' eac:ll 107.00 20.40 2,183 
Stnp tags 518' x 7' plastic stnp tag tac:ll .02 32,380.00 648 
ChEIIIICils Oxadlilzon 48 (Ronstar) (herbicide) pound .90 597.00 537 
Ben01111l SO WP (Benbte) (fungicide) pound 10.00 12.40 124 
Oaetron 6 (Heta-Systox-H) (1nsecuc1de) ounces .71 106.00 75 
Cyhexaun SOWP (!ttl thane) <•1t1c1 de) pound 22.25 3.20 71 
Chlorothalonll 1011 cu ft (Trra1l) caniSter 1.90 122.00 232 
(fungiCide) 
Osaocote 8-9 1111 (18+12) pound .86 5,351.16 4,602 
Urea 45-0-G (feruluer) pound .13 5,043.40 656 
Glyphosate (Roundup) (htrblc:!de) quart 16.60 5.60 93 
Subtotal 61,644 
Hach1 nery and EqUIPMflt 
Tractor, 60 HP hour 15.85 54.00 856 
Tractor 1 2B HP hour 4.92 21UO 1,033 
Manure sprtader, 130 bu hour 1.58 17.40 27 
Wagon, 4-whll!l hour 0.53 316.DO 167 
lrn gau on/well, PUIIP 75 HP hour 6.65 200.40 1,333 
lnground nngauon systa hour 1.54 200.40 309 
Above ground ITTigltiOD syU• hour 3.09 200.40 619 
FertiliZer IDJtctor hour 4.33 36.00 156 
A!Tblast spraytr hour 23.98 6.60 158 
Forklift hour 6.59 52.80 348 
1/2 ton pick-up truck hour 8.51 150.00 1,276 
Subtotal 6,282 
Labor 
Labor hours hour 5.15t* 2,695.00 13,879 
Related labor hours hour 5.15 53!1.00 2,nfi 
Subtotal 16,655 
Interest Charge on Coalpu ttd It 151 on an annual percent 7.5 84,447.00 6,334 
Opl!ntlng Capt tal baSIS for 6 IIOnths (0.075) 
Total Annual Varuble 
Costs 90,915 
Annual Vmable Cost 
per 18-24 lnc:h 
2.81 Salable Plant 
:tTotal Nursery - 33.04 acres, 680,000 sq ft of grow1n9 space, 4081000 sq ft of polyhouse space. 
Group IV Plants - 1361000 sq ft of grow1ng spiCI!, 81,600 sq ft of polyhoun space, 32,380 18-24 1nch salable 
plants per ytar, 
**Autrage bastc wage btfore withholding taxes and fnnges $4.30 1 taxK and fnnges add 19.84S or iO.SS for a total of i5.1S. 
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TABLE 12.--Annual Vir!ablt Costs (Dollars) for Group V PlillltS (Rhododendron) for i1 Silalli Contalntr ~rstr~ 10 U.S.O.A. 
Climatic Zone Su, 1982. 
--------------- -----------------------------------------------
Cost per Total Vanible 
!tan Descnptlon Unit Unlt Quillltl t~ Cost 
-·----------------------
Hatenals 
Contatner t2, 8 1/2' x 8' copolyDtr propylene eiCh 0.29 13,735.00 3,983 
Sotl mtxture Ptne bark, Sillld, nutnents eu yd 33.00 110.00 3,630 
Ltners 2-~ear 6-7' 11 ner ea«:h 1.25 13,735.00 17,169 
Polyethylene filii 4 Ill Will te1 32' X 225' each 107.00 10.20 1,091 
Themal bl111ket 4 - 1/4' SO' X 225' ptr houst each 775,00 1/3 (10.20)ii 2,635 
Strip tags :VB' x 7' plastic stnp tag each .02 13,050.00 261 
Cheancals Oxad1azon 46 (Ronstar) (herbiCide) pound .90 292.00 263 
BenOIIII'l SO WP (Benlate) (fungiCide) pound 10.00 6.00 60 
Delttron Ei (Htta-Systox-t1) (tnstctiCide) ounets .71 52.00 37 
Cphexat1n SOWP (Kelthillle) (lllt!Cide) pound 22.25 1.50 33 
ChlorothaloDil lOH cu ft (Tenul) CillliSttr 1.90 60.20 114 
(fungicide) 
Lesco 3-4 110 (20-6-12) pound .so 4,311.62 3,449 
Urea 45-0-G (ftrtllutr) pound .13 2,628.40 342 
Gl~phosate (herbiCide) quart 16.60 2.SO 46 
Subtotal 33,113 
Hadn nery illld Equt paent 
Tractor, 60 HP hour 15.85 26.60 422 
Tractor, 28 HP hour 4.92 103.40 509 
Hinun sprtader 1 130 bu hour 1.58 8.60 14 
Wagon, 4-wheel hour 0.53 155.60 82 
Imgatunlwtll 1 pUlp 75 HP hour 6.65 147.00 978 
lnground ~rngauon systa hour 1.54 147.00 226 
Above ground ITTI9il10n ~sta hour 3.09 147.00 454 
Ftrtllntr tnJector hour 4.33 24.00 104 
Anblist spravtr hour 23.98 3.20 n 
Forklift hour 6.59 26.00 171 
112 ton pu:ll-up truck hour 8.51 75.00 638 
Subtotal 3,675 
Labor 
Labor hours hour 5.15*** 1,176.00 6,056 
Related labor hours hour 5.15 235.00 1,210 
Subtotal 7,266 
Interest Charge on Colaputtd at 15'.1: on 111 iftnual percent 7.5 45,956.00 3,447 
Operating Capital baSIS for 6 IIORths (0.075) 
Total Annual Var1ible 
Costs 47,501 
Annual Vanable Cost 
per 15-18 Inch 
Saliblr Plilllt 3.64 __________ .,. _______________ 
-------
tTotal Nursery - 17,04 acres, 340,000 sq ft of grow1ng sp1tt1 204 1000 sq ft of polyhouu spltt, 
Group V Plints - 68,000 sq ft of growtng sp1tt1 40 1SOO sq ft of polphoust space, 13,050 15-18 1nc:h salable 
plilllts ptr ptar. 
iiTherlllal blankets would be used for three stasons, 
iiiAverage basiC wage before w1 thhold1ng taxes and fringes $4.30, taxes and fnnges add 19.~ or fO.SS for a total of $5,15. 
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TABLE 12a.--Annua1 Varxable Cllsts (Dollars) for Group V Plants (Rhododtndron) for a Large* Conta1ntr Nursery 1n U.S.D.A. 
Cl1mat1c Zone S1x, 1982. 
Cllst per Total Varxable 
Item Descn p t1 on Unit Um t Quantity Cost 
------------·-----------------------... ·------------------------------------
Matenals 
Cllnta1ner t2, 8 V2' x 8' copolylltr propylene each 0.29 27,470.00 7,.966 
So1l muture P1ne bark, sand, nutnents cu yd 33.00 220.08 7,261! 
Ll ners 2-year 6-7' liner each 1.25 27,470.00 34,338 
Polyethylene film 4 ~11 wh1 te, 32' x 225' each 107.00 20.40 2,183 
Thermal blanket 4 - 1/4' 80' X 225' pl!r hoUSI! eich 775.00 1/3 (20 .40)** 5,270 
Strip t<19s 5/8' x 7' plastic stnp t<19 each .02 26,095.00 522 
Chem1cals Oxadlillon 46 (Ronstar) (herbiCide) pound .90 597.00 537 
Benomyl 50 WI' (Benlate) (fungicide) pound 10.00 12.40 124 
Detletron 6 (11eta-Systox-H) (InsectiCide) ounces .71 106.00 75 
Cyhexatln 50WP (Kelthane) (nu t1c1de) pound 22.25 3.20 71 
Chlorothalon1l lOH cu ft (Ttr•ll) caniSter 1.90 122.00 232 
(fungicide) 
Lesco 3-4 mo (20·6-12) pound .80 8,623.20 6,899 
Uru 45-0-il (fertilizer) pound .13 5,043.40 656 
Glyphosate (Roundup) (herbiCide) quart 16.60 5.90 93 
Subtotal 66,226 
Hach1nery and Equlptllfllt 
Tractor 1 60 HP hour 15.85 54.00 856 
Tractor, 28 HP hour 4.92 210.00 1,033 
Hanure spreader, 130 bu hour 1.58 17.40 27 
Wi';on, 4"'\lheel hour 0.53 316.00 167 
lmgauonlwell, pu.p 75 HP hour 6.65 200.40 1,333 
lnground 1rngauon systa hour 1.54 200.40 309 
Above ground !Trxgatlon systl!ll hour 3.09 200.40 619 
Fertilizer InJector hour 4.33 36.00 156 
A1 rblast sprayer !-.cur 23.98 6.60 158 
Forklift hour 6.59 52.80 348 
1/2 ton p1ck·up truck hour 8.51 150.00 1,276 
Subtotal 6,282 
Labor 
Labor hours hour 5.15*** 2,350.00 12,103 
Related labor hours hour 5.15 470 .oo 2,421 
Subtotal 14,524 
Interest Charge on Colllputed at 1~ on an annual percent 7.5 90,828.00 6,812 
Operaung Cap1 tal bas1s for 6 months (0.075) 
To tal Annual Van able 
Costs 93,844 
Annual Vanable Cost 
per 15-18 Inch 
Salable Plant 3.60 
______ .,. .. ____ 
*Total Nursery - 33.04 acres, 680,000 sq ft of grow1ng space, 408,000 sq ft of polyhouse space. 
Group V Plants - 136,000 sq ft of growing space, 81 1600 sq ft of polyhoust space, 26,095 15-18 1nch salable 
plants per ye•r. 
**Thermal blankets would be uSI!d for three Sl!asons. 
***Average basic wage befort w1thhold1ng taxes and fnnges $4,30, taxes and fnnges add 19.84% or f0.85 for a total of f5.15. 
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TABLE 13.--EstJmated Vanable Cost per Hour of Use for Hadunery and Equipment for Contatner Nursenes, U.S.D.A. Climatic 
Zone SIX, 1382 
£stlaated 
Annual Ust 
New Expected Small* 
Estuutrd Cost per Hour of Use 
Item 
Nu!Nler I tell 
Cost L1fe Nursery 
(dollars) (ytars) (hours) 
li!Tge** 
Nursery 
(houn) 
Lubncatl on 
Rt~~aus*** Fuel**** and Filter 
(dollars) (dollars) (dollirs) 
Total 
(dollars) 
1 Tractor, 60 HP, front end loadtr 16,000 10 
2 Tractor, 28 HP 6,025 10 
3 Hanun sprtadtr , 130 bu. 2,135 10 
4 Wa90n 1 4"'1olhttl, self steer 2,300 10 
5 lmgat1on well & Pump-75 HP 40,085 20 
6 lnground 1rngauon systl!lli**** 77,160 20 
7 Above ground Hngatlon systl!lli****38,765 5 
8 Fertilizer tnJtctor 6,500 5 
9 AlT blast sprayer 6,995 7 
10 Cyclone spreader 40 
l1 Forklift 24,000 10 
12 Truck, 112 ton p1ck-up 8,ooo 5 
132.70 26'-50 
258.35 ea 349.92 ea 
43.00 87.40 
259.23 ea 263.25 tl 
735.00 1,002.50 
735.00 1,002.50 
735.00 1,002.50 
120.00 180.00 
16.20 33.15 
12.40 25.40 
129.84 264.00 
375.00 375.00 tl 
5.34 
1.55 
1.58 
0.53 
0.20 
1.54 
3.09 
4.33 
23.98 
5.45 
3.84 
9.14 
2.93 
5.61 
0.99 
4.06 
1.37 
0.44 
0.84 
0.15 
0.61 
15.85 
4.92 
1.58 
0.53 
6.65 
1.54 
3.09 
4.33 
23.38 
6.59 
8.51 
------------
*17.04 acres, 340,000 sq ft grow1ng space, 204,000 sq ft of polyhouse space. 
**33.04 acres, 680 1000 sq ft grow1ng space, 408,000 sq ft of polyhouse space. 
***Repaus per hour were based on useage of the large nursery. They were COIIIIUtrd on the bas1s of percent of new cost 
over the hft of the Hstt. PerCtllt factors used wert: 90 for Item nUIIbers 112,and 12; 80 for 1 tell 9; 65 for Item 3; 60 for 
1 tems 4, 8, and 11; 40 for Items 6 and 7; and 10 for Ita S. Thtt total was then diVIded by the esuaated total nuaber of 
hours the tqUI!)IIItllt would ~used 1n the large nursery <Nnn9 the hft of the HStt. 
****Fuel was estimated ilt Sl.27 gallon for gasohnt dnved ltes, $0.27 ptr k11lowatt for eltctncal dnvttn and 524.66 for L.P. 
tank 9as. 
*****Cost u for a large nurstry on which uarublt costs per hour wert based. Cost for the saall nursery was 1_,-. 
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TABLE 14.--SU!IIIIilr~ of Annual F1xed, VaTJablt and Total Costs (Dollars) of Operating a Slllall* Container Nursery 1n U.S.O.A. 
Cl1mat1c Zone Su, 1982 
----------------... -------------------------------------------·----------------------... -----------
Group I Group II Group Ill Group IV Group V 
Item (Jumper) (Contoneaster) (Taxus) (VtburniJIB) (Rhododendron) Total _______ ..,. __________________________________________ 
Fued Cost 
Land and Improvements 8,616 8,616 8,616 8,616 8,616 43,081) 
Butldtngs 10,190 10,190 10,190 10,190 10,190 50,950 
Machtnery and equ1p111ent 9,129 9,129 9,129 9,129 9,129 45,645 
General overhead 19,005 19,005 19,005 19,005 19,005 95,025 
Interest on general overhead, 
1 sur ance, and tues 1,577 1,577 1,577 1,577 1,577 7,885 
Subtotal 48,517 48,517 48,517 48,517 48,517 242,585 
Vanable Costs 
Hatenals 45,631 38,268 45,095 30,818 33,113 192,925 
Hachtnerv and equtpment 3,675 3,675 3,675 3,675 3,675 18,375 
Labor 12,633 10,024 10,341 8,333 7,266 48,597 
Interest on operating capt tal 4,641 4,040 4,425 3,207 3,447 19,760 
Subtotal 66,580 56,007 63,536 46,033 47,501 279,657 
TOTAL 115,097 104,524 112,053 94,550 96,018 522,242 
Salable Plants per Year 25,600 20,730 20,085 16,185 13,050 95,650 
Annual Cost per Salabll! Plant 4.50 5.04 5.58 5.84 7.36 5.46 
----------
*17.04 Acres, 340,000 sq ft of growtng sp;a, 204,000 sq ft of polyhouSI! space 
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TABLE 14a.--SW!IIIary of Annual Fued, Vanable and Total Costs (Dollars) of Operating a Lar9f* Container Nursery 1n U.S.D.A. 
Cl1mat1c Zone SIX, 1982 
-------------------------------------------------·------------------------------------------------
Group I Group II Group Ill Group IV Group V 
Item (Juniper) (Contoneastrr) (Taxus) (V!burnua) ( Rhododendron) Total 
----------- ------------------
Fued Cost 
land and unprovl!lllents 16,436 16,436 16,436 16,436 16,436 82,180 
8u1ld1ngs 16,127 16,127 16,127 16,127 16,127 80,635 
l1ach1nery and llqUiptllfflt 13,142 13,142 13,142 13,142 13,142 65,710 
General overhead 30,000 30,000 30,000 30 ,ooo 30,000 150,000 
Interest on general outrhead, 
1surance, and taxes 2,504 2,504 2,504 2,405 2,504 12,520 
Subtotal 78,209 78,209 78,209 78,209 78,209 391,045 
Vanable Costs 
Hateruls 92,649 76,465 90,185 61,644 66,226 387,169 
Hach1nery and equ1paent 6,282 6,282 6,282 6,282 6,282 31,410 
labor 24,998 20,054 20,676 16,655 14,524 96,907 
Interest on operating cap1tal 9,285 7,995 8,776 6,334 6,812 39,202 
Subtotal 133,214 110,796 125,919 90,915 93,844 554,688 
TOTAL 211,423 189,005 204,128 169,124 172,053 945,733 
Salable Plants per Yl!ar 52,000 41,455 40,165 32,380 26,095 192,095 
Annual Cost per Salable Plant 4.07 4.56 5.08 5.22 6.59 4.92 
*33.04 iiCres, 680,000 sq ft of gT0111ng spiiCf, 408,000 sq ft of polyhoust spiCt 
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TABLE 15.·-S~aar~ of Annual Fued, Vanable, and Total Cllsts (Dollars) per Salablt Plant of Opermng a Slllall Container 
Nursery 1n U.S.D.A. Climatic Zone Su, 1982. 
----------------------------------------------------.. ----------------------
Group I Group ll Group Ill Group IV Group V 
(Jumper) (Clltoneester) (laxus) (VIburntlll) (Rhododendron) AutTB9f 
------ ------ ------- ------- --------
Cllst Percent Cost Percent Cost Ptrcent Cost Peretnt Cost Percent Cost Ptretnt 
per of per of per of per of per of per of 
saleable Total Saleable Total saleablt Total saleable Total saleablt Total Saleable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cllst Plant Cost 
---------------------------------------------------------------------------------------
F1xed Cost Items 
Land and Improve-
ments .34 ( 8) .41 ( 8) .43 ( 8) .53 ( 9) .66 ( 9) .45 ( 8) 
Bu1ld1ngs .40 ( 9) .49 (10) .51 ( 9) .63 (11) .78 (11) .53 (10) 
Machi ner~ and 
£QUI p111ent .36 ( 8) .44 ( 8) ,45 ( 8) .56 ( 9) .70 ( 9) .48 ( 9) 
General Overhead .74 (16) .92 (18) ."95 (17) 1.18 (20) 1.46 (20) .99 (18) 
Interest on General 
Overhead, lnsur-
anct, and Taxts ,06 ( 1) .08 ( 2) .08 ( 1) .10 ( 2) .12 ( 2) .oa ( 1) 
Subtotal 1.90 (42) 2.34 (46) 2.42 (43) 3.00 (51) 3.72 (51) 2.53 (46) 
Van able Cost 1 UIIS 
11ateru1s 1.78 (40) 1.85 (37) 2.24 (40) 1.90 (33) 2.54 (35) 2.02 (37) 
11achtnery and 
Equlplllfllt .15 ( 3) .18 ( 4) .18 ( 3) .23 ( 4) .28 ( 4) .19 ( 4) 
Labor .49 (11) .48 ( 9) .S2 (10) .51 ( 9) .56 ( 7) .51 ( !!) 
Interest on 
Operating Capital .18 ( 4) .19 ( 4) .22 ( 4) .20 ( 3) .26 ( 3) .21 ( 4) 
Subtotal 2.60 (58) 2.70 (54) 3.16 (57) 2.84 (49) 3.64 (49) 2.93 (54) 
Total Annual costs 4.50 (100) 5.04 (100) 5.58 (100) 5.84 (100) 7.36 (100) 5.46 (100) 
.... ___________ .,.. ____________ 
-----------------------------
*17.04 acres, 340,000 sq ft of grow1ng space 1 2041000 sq ft of polyhouse space 
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TABLE 15a.--Su~~~~~ary of Annual Futd, Vanable, and Total Costs (Dollars) per Salable Plant of Operattng a lirgt' Contatntr 
Nursery 1n U.S.O.A, Ch•attc Zont Stx, 1982 
---------------------------------- ------------
Group I Group II Group III Group IV Group V 
(Juntptr) (Cotontaster) (laxus) (Vt burn111) (Rhododtndron) Allerigt' 
----- -------
Cost Ptrcent Cost Percent Cost Percent Cost Percent Cost Percent Cost Percent 
per of per of per of per of per of per of 
Saleabl• Total Saleable Total Saleable Total Saleable Total Saleable Total Saltable Total 
ltSII Plant Cost Plant Cost Pbnt Cost Plant Cost Plant Cost Plint Cost 
---------- -------------
Fued Cost I tells 
land and !lllj)rove-
ments .31 ( 8) .40 ( 9) .41 ( 8) .51 (10) .63 (10) .43 ( 9) 
Butldtngs .31 ( 8) .39 ( 9) .40 ( 8) .50 ( 9) .62 ( 9) .42 ( 9) 
Hachtnery and 
Equtpllltllt .25 ( 6) .32 ( 7) .33 ( 6) .41 ( 8) .50 ( 8) .34 ( 7) 
Geller al Overhead .58 (14) .72 (16) .75 (15) .92 (18) 1.15 (17) .78 (16) 
Interest on General 
Overhead, lnsur-
ance, and Taxes .05 ( 1) .06 ( 1) .06 ( 1) .08 ( 1) .10 ( 2) .07 ( 1) 
Subtotal 1.50 (37) 1.89 (42) 1.95 {38) 2.42 (46) 3.00 {46) 2.04 {42) 
Van able Cost I tellS 
Haterals 1.79 {44) 1.85 (41) 2.24 {44) 1.90 (36) 2.54 (39) 2.01 (41) 
Machi ntry and 
Equ1pment .12 ( 3) .15 ( 3) .16 ( 3) .19 ( 4) .24 ( 3) .16 { 3) 
labor .48 {12) .48 (10) .51 (10) .51 (10) .56 ( 8) .51 (10) 
Interest on 
Oper au ng cap ual .18 ( 4) .19 ( 4) .22 ( 5) .20 ( 4) .26 ( 4) .20 ( 4) 
Subtotal 2.57 {63) 2.67 (58) 3.13 (62) 2.80 (54) 3.60 (54) 2.88 (58) 
Total Annual costs 4.07 (100) 4.56 (100) 5.08 {100) 5.22 (100) 6,59 (100) 4.92 (100) 
---------
*33.04 acrtS, 680,000 sq ft of growtng space 1 4081000 sq ft of polyhoust space. 
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APPENDIX 
Production Cycle for Container Grown Plants. - Two 
··(ears in Nursery 
Group 
Group 
Group 
Group 
Group 
one -
two -
three 
four 
five 
Juniperus - 12-15 inch saleable plant 
Cotoneaster - 12-15 inch saleable plant 
- Taxus - 12-15 inch saleable plant 
Viburnum - 18-24 inch saleable plant 
- Rhododendron - 15-18 inch saleable plant 
March of the First Production Year 
1. GrovJing media is. premixed. Media is composed of five 
parts bark and one part coarse sand. For Juniperus, 
Cotoneaster, and Viburnum composted hardwood 
bark is used while for Taxus and Rhododendron pinebark 
is used. The material would be mixed in a 130 
bushel capacity manure spreader. 
May of the First Production Year 
1. Growing area cleared of unsaleable stock. This 
requires a tractor with attached wagon. 
2. Regrading of gravel, where needed, inside the polyhouse 
framework. 
3. Purchased 6-7 inch liners are stored in a cool part of 
the storage shed until potting operations begin. 
Juniperus, Coton-easter, Viburnum, and Rhododendron 
are two year old liners while the Taxus are three years 
old. Due to lack of refrigerated storage, liners. 
should be received as close to potting time as 
possible. 
4. Liners would be root pruned, using hand shears, to 
remove any damaged or dead roots which would interfere 
with the healthy regeneration of a root system in the 
container. 
5. Top growth that is not in proportion to the root system 
is trimmed. 
6. Two gallon (8 1/2" X 8") containers are filled by hand 
at the site where the plants are to be placed in 
the polyhouse framework. 
7. Plants are potted. A four wheel wagon is used as a 
potting bench. Growing media is transferred to the 
potting bench using a front end loader attached to a 
tractor. 
8. Each plant is fertilized with 1-1/2 tablespoons of slow 
release fertilizer. Groups 1, 2, and 3 (Juniperus, 
Cotoneaster, and Viburnum) use Osmocote 
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18-6-12, nine month while groups 4 and 5 (Taxus and 
Rhododendron) use Lesco 20-6-12 + Fe, 3-4 month. 
9. Containers are then placed in the polyhouse structure. 
Groups 1, 2, and 3 (Pfitzer Juniper, Taxus and 
Rhododendron) are placed can-to-can while groups 2 and 
4 (Cotoneaster and Viburnum) are spaced 12 
inch-on-center. A cleared two foot pathway is left dovJn 
the center of the polyhouse. 
Note: A seven man team can pot, fertilize and place 
approximately 455 two gallon containers per hour 
( 65/man/ho u r ) . 
May-September of the First Production Year 
1. Irrigation system will be used approximately 50 times. 
Exact number and frequency of irrigations will depend 
upon weather conditions. Three-tenths of the total 
irrigation time and labor hours are allocated to the 
first year···s production. This is based on the amount 
of growing space the crop occupies, which is less the 
first year compared to the second. 
2. Supplemental fertilizer, For all five groups, is 
applied through the irrigation system approximately 
once a week at 200 ppm Nitrogen (using Urea fertilizer, 
45-0-0). Groups 4 and 5 (Taxus and Rhododendron) 
are additionally fertilized using a slow release 
feeding of granular Lesco 20-6-12 + Fe. The plants are 
irrigated for one hour, then the soluble fertilizer is 
injected into the irrigation system for three hours, 
and finally plain water used for one hour to wash 
fertilizer off the foilage of the plants and to keep 
the sprinkler nozzles from clogging with chemical 
deposits. 
3. Insecticides/fungicides are applied six times during 
the first growing season. Rates per application were 
15 ounces of Benomyl 50 WP per acre as fungicide, eight 
ounces of Demetron six per acre for insect control and 
four ounces of Cyhexatin 50 WP per acre for mite 
control. These materials are applied utilizing an air 
blast sprayer run by the power takeoff of the pulling 
tractor. 
4. Plants are hand weeded. With a well managed herbicide 
program, hand weeding is held to a minimum and 
approximately 600 two gallon containers can be weeded 
per hour per individual. 
5. A light pruning is required to remove excessive grC~wth 
and tQ induce a compact, well-branched plant. 
6. Herbicide applications utilizing four pC~unds of active 
Oxadiazon per acre occur right after all containers are 
hand weeded. 
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7. Polyhouse structures are continually looked over for 
structural problems and duly repaired. 
October-November of the First Production Year 
1. In preparation for overwintering, irrigation and 
fertilization is reduced to help harden off late summer 
growth. 
2. Before complete covering and thereby sealing of the 
polyhouses, desired high mositure levels in the 
containers are obtained by late covering practices and 
proper irrigation management. 
3. Containers are weeded before covering as ideal growing 
conditions for cool weather weeds will exist within the 
polyhouses. The summer application of Oxadiazon 
herbicide will be weakening and a heavy weed populat1on 
could use necessary soil moisture from the container. 
4. The polyhouses are covered. Approximately 10 labor 
hours are needed to cover and seal a 200~ X 20/ 
polyhouse for winter weather. 
5. Once covered, three fumigant bombs (Ch1orothaloni1 
exothermic bombs) per polyhouse are set-off. 
6. Where needed, plants are covered with a thermal blanket 
in the polyhouse. Of the five groups analyzed, this 
practice is considered desireable for groups 2 and 5 
(Cotoneaster and Rhododendron). This takes about five 
hours per polyhouse. 
December-February of the First Production Year and March of 
the Second 
1. A slow release fertilizer is applied by hand at the 
rate of one and one-half tablespoons per two gallon 
container. This occurs before the microfoam is put on 
groups 2 and 5. Although not activated until warmer 
temperatures, this allows for some work activity 
in the slow winter months for full-time employees and 
lessens spring labor problems for early hand fertilizer 
application during busy shipping and planting months. 
2. A second set of fumigant bombs are set off (Chlorothal-
onil 3-10M exothermic bombs per polyhouse) to insure 
proper control of fungus growth. The thermal blankets 
must be lifted for proper coverage. 
3. Polyhouses are checked several times during the winter 
for. damage to the polyhouse structure~ polyfilm and 
plants inside. Repairs are effected where necessary. 
April of the Second Production Year 
1. Plants are hand weeded. This minimizes competition for 
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nutrients and sunlight and also prepares for a 
herb1cide application. 
2. A herbiclde appl1cat1on of Oxad1azon, four pounds 
active per acre is applied. 
3. Polyf 11m is removed bv hand either before new growtt-1 
begins or after frost dates if plants have started to 
grow. 
4. The irrigation system is activated as temperatures. 
increase and plant growth requires added moisture 
within the enclosed polyhouses. 
May-September of the Second Production Year 
1. The two gallon containers are spaced out within the 
polyhouse frame-work and adjacent growing area between 
polyhouses. Spacing is approximately 13.5 inch center 
for group 1 (Juniperus), 15.0 inch center for 
group 2 (Cotoneaster), 18.0 inch center for group 3 
(Taxus), 21.0 inch center for group 4 (Viburnum) and 
18.0 inch center for group 5 (Rhododendron). 
2. The irrigation system is used approximately 50 times 
during this time period as in the first growing season 
however, seven-tenths of the irrigation time is 
allocated as the growing area requirements have 
increased due to spacing. To allow for irrigation in 
growing areas adjacent to the polyhouses, semipermanent 
irrigation lines would be set up between the polyhouses 
for the growing months. 
3. Liquid fertilization occurs at 200 ppm Nitrogen (using 
Urea 45-0-0) rate by the same procedure as in the first 
year of one hour water irrigation, three hours of 
soluble fertilizer injected into the water and finally 
one hour of plain water. 
4. Insecticide/fungicide applications, are once again, 
applied six times during the growing season utilizing 
an air blast sprayer powered and pulled by a tractor. 
Application rates of insecticides, fungicides and 
herbicides remain cc•nstant between seasons, however due 
to the increased production area utilized in the second 
growing season a higher allotment of chemicals, labc•r 
and machinery charges are assessed. 
5. Handweeding takes place twice during the growing 
season. 
6. The herbicide, Oxadiazon at four pounds active per acre 
is applied directly after each handweeding. 7. An 
early light pruning takes place to keep plants compact 
and uniform in size. 
8. Polyhouse repairs are completed as time permits. 
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Oe:teober-Neovember eof the Second Production Year 
1. Irrigation eof containerized plants is reduced teo harden 
net--J greowt h. 
2. Fall sales of approximately 10 percent of the e:reop 
oe:e:ur. This requires hand tagging of plants with 
plastic strip tags, loading the two gallon containers 
onto pallets set upon four wheel wagons and 
transporting them by trae:teor to the shipping area. A 
forklift then removes the pallets from the four wheel 
trailer and -:.ets them with the balance c•f the 
e:ustomer~s order. The plants are then loaded onto a 
s.emi-truck for shipment to their des.tination point, 
using a forklift and hand labor. 
3. Containers are consolidated and irrigation lines 
between polyhouses taken down. Due to fall sales and 
losses of plant material during the growing season, 
only about 88 percent of the plants initially potted up 
have to be overwintered in the second year. 
Consolidation of the containers requires some to be 
moved inteo polyhouses holding a first year crop. 
4. Polyhouses are covered. Covering a 200' X 20' 
polyhouse with four mil white polyfilm takes about 10 
hours. 
5. Where needed plants are covered with a thermal blanket. 
This is considered necessary for groups 2 and 5 
(Cotoneaster and Rhododendron). This takes about 
five hours per polyhouse. 
6. Plants are hand weeded. 
7. A slow release fertilizer (one and one-half tablespoons 
of Osmoe:o te 18-6-12, nine month) is applied to ensul-e 
an attractive weedfree plant for early Spring sales. 
8. The peolyhousees are fumigated using a fungicide, 
Chlorothalonil in exothermic bomb form. The thermal 
blankets must be lifted to ensure proper coverage. 
December-February of the Second Production Year and March of 
the Third 
1. All polyhouses are checked continuously for winter 
damage and repairs effected where needed. 
2. Polyhouses are fumigated with three fumigant bombs per 
polyhouse (Chlorothalonil, 10M e:u. ft.). 
3. In late February and March, approximately 15 percent of 
the crop will be tagged with a plastic strip tag, 
loaded onto pallets on four wheeled trailers and pulled 
by tractors to the shipping area. At the shipping area 
the pallets of plants are placed by customer order. 
The pallets are then lifted by forklift to the end of 
the semi-truck and loaded by stacking e:an upon e:an by 
hand. 
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April of the Third Production Year 
1. The irri·3ation s~Jstem is utilized to maintain the 
remaining saleable plants as harvesting and polyhouse 
clean up are occurring. 
2. Polyfilm on the polyhouses is removed as weather and 
plant development dictates. 
3. The majority of the harvesting is completed during this 
month, approximately 50 percent. 
4. This 1s the one month where tractors and forklifts for 
order pulling and loading become limiting factors and 
rental units are required to help in the equipment 
crunch. 
May of the Third Production Year 
1. Irrigation continues to maintain those plants still to 
be shipped. The slow release fertilizer that was added 
in early Winter still provides sufficient nutrients to 
keep the plants attractive and ready for immediate 
sales .. 
2. The balance of the crop, approximately 25 percent of 
the saleable plants, is harvested and loaded onto 
semi-trucks. 
Note: As the last saleable plants are being harvested, a 
new crop is planted and takes over the space once 
occupied by this crop, thus completing the two year 
cycle. While there is some extension of a crop into 
a third production year, it does not interfer with 
placing the new crop. Thus one is able to keep to a 
two year production cycle. 
